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PREFACE 


Treatises  upon  General  Surgery  are  many  and  a  number  of  excellent 
volumes  on  Orthopaedic  Surgery  have  been  published,  but  works  devoted 
to  the  Surgical  Conditions  of  Childhood  are  few. 

The  effect  of  infancy  and  youth  upon  abnormal  conditions  warrants 
separate  consideration  especially  as  regards  diagnosis,  prognosis  and  treat- 
ment. In  the  new-born  the  rapid  formative  changes  of  embryologic  de- 
velt)pment  are  still  active  and  during  the  first  decade  of  life  constant  change 
is  t<)  be  expected,  a  fact  that  has  an  important  influence  upon  the  examina- 
tion and  treatment  of  children. 

At  birth  the  bones  are  soft  and  readily  molded  and  manipulative  treat- 
ment of  malformations  can  be  commenced  at  once.  Manual  correction  of 
deformities  of  arms,  fingers,  legs,  feet,  neck  and  ears  can  be  accomplished 
with  slight  force  and  without  giving  j)ain.  While  infants  bear  the  h)ss  of 
blood  badly,  yet  their  recovery  is  rapid  as  soon  as  the  shock  of  a  primary 
operation  is  over.  In  adolescence  even  up  U)  the  age  of  fifteen  or  twenty 
the  recuperative  power  from  the  vigor  of  growth  and  repair  is  so  great  that 
it  can  be  utilized  with  confidence  by  the  surgeon. 

One  of  the  principal  objects  of  the  book  is  to  induce  the  earlier  exami- 
nation and  recognition  of  the  diseases  of  childhood,  since  irreparable  damage 
frequently  follows  through  delay  in  investigation  or  treatment  by  the 
attending  physician  or  surgecm. 

For  years  the  author  has  been  urged  to  put  in  permanent  form  his  per- 
s<mal  surgical  experiences,  but  j)ressure  of  other  duties  has  exhausted  the 
time  and  strength  necessary  to  the  accomplishment  of  this  work. 

To  condense  into  a  single  volume  all  the  subjects  shown  in  the  table 
of  ctmtents  has  retjuired  careful  elimination.  The  endeavor  has  been  to 
sch'ct  and  present  methods  of  diagnosis  and  treatment  that  by  long  experi- 
ence have  proved  to  be  of  rational  service,  or  as  Mayster  .Iheroine  in  the 
year  I.VJ5  (piaintly  put  it,  that  "he  hath  fyrst  ])rove(l  and  trewly  founde 
by  his  awne  dayly  exercysynge." 

The  sid)jects  (PIscusscmI  are  classified  as  seemed  most  jnactical  and 
cniivenient  for  the  reader  and  student,  arranging  allied  subjects  or  con- 
ncc't(Ml  regions  of  the  body  in  ap|)osition.  The  illustrations  have  been 
larj^ely  <'rawn  from  j)hotograj)hs  and  skiagrams  of  patients  in  the  author's 
}»racti<e.  Kxtended  histories  of  rases  and  bulky  statistics  have  been 
avoiilcd  except  where  the  latter  seemed  useful  in  their  influence  upon  treat- 
ment or  prognosis.  I'nless  statistics  are  compiled  from  a  large  nund)er  of 
cases  and  from  many  observers  they  are  unreliable  as  to  results  because 
n-ports  of  the  successful  cases  will  be  largely  disproportionate  to  the  unre- 
p«>rt(Ml  and  the  unsuccessful.  .Vgain.  a  single  operator  may  have  a  hundre*! 
faVMral)le  results  and  then  have  his  record  followe<l  by  five  consecutive  fatal- 
it  it-.  Snrjreons  have  bec^n  known  who  upon  an  exjierience  of  a  single  case 
have  published  positive  statements. 
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PREFACE. 

he  importance  of  the  practical,  clinical  examination  of  each 
niphii.size<l,  yet  the  systematic  use  is  urged  of  accurate  and 
tbods  of  investigation  by  instruments  of  precision.  The  valu- 
Lf"^  If  n<lered  by  well-equipped  lal>oratories  of  X-ray  photog- 
olu^y,  l)acteriology  and  physiologic  chemistry  have  not  been 
Ls  eorroUirative  or  additi<mal  proofs  in  diagnosis;  nor  have 
tipnic,  gymnastic,  mechanical,  electrical  or  other  aids  to  cure 
en.  Blood,  urine,  pus  and  serum,  as  well  as  removed  solid 
U:m1  hilxiratory  study.  Cryoscopy  and  the  differential  count  of 
l-e  c)f  ^eut  service,  but  in  addition  to  research  and  investigation 
of  the  present  day  needs  to  learn  that  accurate  cerel)ration  is 
hit^Tpret  and  apply  the  results  ol)taino(l  by  any  or  all  of  these 
ta  t  he  understanding  of  disease. 

IttjiJy  f)f  living  anatomy  is  of  great  importance,  many  Uontgen- 
h  hci.'ii  introduced;  although  they  are  but  shadows  they  are 
helpful  in  demonstrating  the  relation  of  living  hard  and  soft 
h<Mly  and  in  aiding  accurate  diagnosis. 

kf»Iunie  are  answered  some  of  the  many  questions  that  have 
Hit'  ^iuthor  in  the  consultatitm  room  and  in  the  amphitheatre 
Y  yeurs  of  teaching. 

Ik  ImH  l)een  i)repared  f ragmen tarily  in  moments  snatched  from 
t  artive  professional  life  and  repetitions  have  been  necessary 
pi  w  ritton  not  so  much  for  the  physician  who  will  read  the  book 
ly  as  for  the  busy  practitioner  who  will  consult  it  upon  a  par- 

Ufiie  is  submitted  with  the  hope  that  the  suggestions  may  l>e 
il  to  the  Professi(m  that  has  ever  dealt  all  too  kindly  with  the 

AUTHOR. 

[  fjurjks  are  due  to  my  son,  Dr.  De  Forest  Porter  Willard,  for  valu- 
f'f^  while  the  work  was  passing  through  the  press;  also  to  my 
rH.  Ciiroline  (J.  Peeler,  for  her  careful  attention  to  details  of  the 
Phntographs  have  l)een  supplied  by  Dr.  J.  M.  Spellissy,  Dr. 
I  iiful  Miss  Anna  S.  Kite.  Valuable  suggestions  in  regard  to  bac- 
I  ]i:i\-v  })0(»n  made  by  Dr.  I^njamin  A.  Thomas  and  illustrations 
U  h.i  vf'  boon  furnished  by  Mr.  Louis  Schmidt.  Credit  is  given  in 
Li  authors  from  whose  works  illustrations  have  been  selected  and 
IsjIjJc  references  in  the  text  have  l)een  traced  to  their  .*?ources. 
Irtincr*re  acknowledgments  are  made,  and  also  to  the  publishers, 
lotl  To.,  for  the  exceptionally  fine  character  of  the  volume. 
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CHAPTER  I. 
GENERAL   SURGICAL   CONSIDERATIONS. 

The  surgery  of  Childhood  difTers  in  many  respects  from  the  surgery 
of  adult  life  and  requires  special  consideration  both  by  the  general  surgeon 
and  the  family  physician.  The  paediatric  surgeon  must  necessarily  depend 
largely  upon  objective  symptoms  for  his  conclusions,  consequently  he  must 
possess  a  high  degree  of  acute  observation,  intelligence  and  discrimination 
in  arriving  at  a  diagnosis  and  in  supervising  the  treatment. 

The  best  surgeon  will  be  the  one  with  the  widest  experience  of  years 
in  the  care  and  treatment  of  every  class  of  cases.  Surgery,  internal  medi- 
cine, hygiene,  physiologic  chemistry,  and  the  laboratory  can  never  be 
wisely  divorced.  Each  and  all  have  their  full  influence  upon  the  scienti6c 
diagnosis  and  treatment  of  diseased  conditions. 

The  human  body  is  a  complex  anatomical  system  and  the  more  one 
studies  the  interdependence  of  every  organ  and  tissue  the  more  obligatory 
becomes  the  broad  intelligent  view  of  the  surgeon  who  has  learned  in  the 
school  of  experience  that  the  entire  human  system  must  be  regarded. 

Important  and  necessary  as  is  the  work  of  the  specialist  in  discovering 
and  applying  the  advances  of  science,  a  narrow  vision  that  perceives  only 
a  single  important  organ  must  fall  far  short  of  final  success.  Every  year 
scientific  investigation  is  demonstrating  the  absolute  importance  in  the 
human  economy  of  small  organs  like  the  parathyroids,  adrenals  and  the 
pituitar>'  body.  "  Ovaries  that  a  few  years  since  were  recklessly  sacrificed 
are  now  conserved  as  essential  from  childhood  to  the  final  and  highest 
creation — the  perfect  woman. 

The  first  thought  of  the  surgeon  should  ever  be  that  his  patient  must 
be  brought  back  as  nearly  as  possible  to  a  condition  of  normal  health.  To 
this  end,  eyes  must  be  trained  to  observe,  hands  educated  to  feel,  ears  to 
hear,  nose  to  detect — in  fact  ever}'  sense  must  be  highly  developed  to  as- 
certain the  various  elements  that  tend  to  make  a  successful  surgeon.  More 
important  still  is  the  alert  brain  to  interpret  the  impressions  received 
through  the  sen.ses.  Added  to  all  is  that  rare  gift — common  sense — a  gift 
so  seldom  pos.sessed  and  yet  so  essential  for  the  proper  understanding  and 
the  skilful  management  of  patients  young  or  old.  That  wise  Master  in 
Surgery,  D.  Hayes  Agnew,  said:   "The  successful  management  of  disease 
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h«  distinct  recognition.  To  determine  with  certainty  the 
mulh/dy  by  stripping  away  all  disguises,  involves  well-trained 
*TV'ation  and  an  enlightened  judgment.  The  senses  must  be 
licated  and  the  mind  trained  to  precise  logical  methods  of 
h^peeially  are  these  qualities  required  in  the  treatment  of 

k  the  organs  of  childhood  may  be  expected  to  be  in  a  healthy 
The  acquired  vices  resulting  from  long  misuse  or  abuse  of  the 
jn  absent,  thus  rendering  great  asdstanoe  in  the  battle  against 
le  natural  hopefulness  of  childhood  and  the  absence  of  any 
to  the  future,  render  the  prognosis  exceedingly  favorable. 
resiliency  of  the  child  is  marked  and  the  surgeon  may  con- 
»e  for  recover}'  even  under  apparently"  adverse  conditions.  A 
«e6  such  wonderful  powers  gf  recuperation  and  repair  that  as 
depressing  agent  is  removed  he  wiU  rebound  with  the  elasticity 
l>er. 

5r«t  months  after  birth  the  embryonic  processes  are  stiU  active, 
are  soft  and  elastic,  and  in  these  months  many  congienital  de- 
corrected  simply  by  gentle  well-directed  manipulations. 
ital  defects  are  frequently  neglected  by  fanuly  physicians  and 
allowed  to  continue  its  crippled  condition  far  beyond  the  ad- 
;  for  operation.    The  carelessly  considered  advice  *'wait"  and 
have  made  many  permanent  cripples.    Malformations  like  im- 
ctum  of  course  demand  immediate  operation.    Extensive  hare- 
late,  etc.,  should  be  operated  early.    After  the  second  month, 
functions  are  well  established  and  before  teething  has  begun, 
itions  can  be  most  advantageously  performed. 

ANATOMY. 

f-eedingly  important  that  the  paediatric  surgeon  should  acquaint 

1  th<f  anatomy  of  the  child  (Fig.  1).  The  teaching  in  this  respect 
i-ry  inijxirfect,  since  routine  dissections  are  all  made  upon  adults 
linary  graduate  has  no  knowledge  whatever  of  children's  anat- 

2  iitid  :i).  The  exceeding  smallness  of  the  organs  and  tissues  will 
^^  X()  one  who  has  not  dissected  infants  and  small  children.  The 
narrow  flianicter  of  the  trachea,  for  instance,  readily  accoimts 
at  iuUtriitnmca  to  respiration  as  seen  in  lar>'ngeal  diphtheria. 
•,  wh<'n  an  Interne,  made  it  a  rule,  at  every  autopsy  of  a  child, 
Y  iioti^  ih(*  Hi/x*,  relative  position  and  anatomical  bearings  of 
ri  in  Out  body. 

uont(;k.n  hay  anatomy. 
tlic  inlroduc'lion  of  the  X-ray  a  new  branch  of  study  has  been 
the  mviioim,  and  a  knowledge  of  normal  radiographic  anatomy 
<♦  ahsolutely  csw*ntial. 

ulhor  prewnts  in  the  following  pages  a  number  of  illustrations 
I'H  arid  jointH  of  children  in  order  to  show  the  undeveloped  char- 
ic  epiiiljyw^H,  and  tlie  errors  that  may  readily  occur  in  the  inter- 
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pretatiou  of  these  ahadowgrams  (Figs.  4,  5,  6).  A  normal  epiphyseal  line 
may  be  reaiUly  diagnosed  as  a  fracture  by  a  surgeon  inexperienced  in 
reading ,  these  skiagrLmis.     TIk^  ^rponnderance  of  the  cartilag:inous  tissues 

in  the  region  of  the  joints  has  led 
to  many  false  diagnoses,  and  no 
Hurgeon  should  fail  to  carefully 
Btudy  each  of  his  plates  before 
arriving  at  a  conclusion  (Fig.  7). 
The  judgment  of  a  R<"tntgen  ex- 
pert is  often  of  great  assistance,  as 
his  trained  eye  will  detect  slight 
shadows  that  would  otherwise  be 
unnoticed. 

An  X-ray  examination  is  help- 
ful in  diagnosis  in  a  large  number 
of  cases,  not  only  in  hone  and  joint 
lesionSj  fractures,  tJeformities,  and 
metallic  foreign  bodies,  but  also  in 
lung  and  heart  lesions.    {For  X-ray 
in  Tuberculosis  and  in  Orthopaedic 
Surgeiy%    »«?    pp.  230,  374.)      Too 
much  reliance,  however,  should  not 
be  placed  upon  such  a  representa- 
tion, since  it  is  but  a  shadowgram, 
and  shadows  are  deceptive  (Fig.  S), 
A  diagnosis  by  X-ray  alone  is  very  misleading,  especially  to  one  unac- 
customed to  earefully  interpreting  the  j*e presentation  as  delineate<l  in  the 
plate  or  ihioroscojR*  (Fig.  M).     Large  surgical  knowledge  and  a  thorough 


FlO.  4, —  Nomm!  JdinJ  of  diild  twu  yenrp  «»f 
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tre*  of  OAKtlication  Mpprt4rui|t. 


9m.  ft.— *Nonn«l  ImiirK  ^i^  vplptiyM*  vt  rw\\n»  iu*4  of  ulna  Btill  unoniied.    Not  to  be  miJtiiikeD  for 

frtirturp,     R<iy,  7  years, 

AppreHation  of  all  the  clinicjd  conditions  are  important,  coupled  with 
ftri'urnti*  turhnic  l>y  the  radiologist  and  a  careful  translation  of  the 
Aliiidiiwgrarii   fFi^    111)        Thi*  shadow  of  a  man   upon    the   ground   will 
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Fig.  S. — Noniinl  ihonix  and  lelinnldtrf  «f  ftiiM  nf  2  yenrs.     KpipliyKC**  nf  humeri  unuiiitt^I  In 
shafts  and  cnrt I Incrinoiij^,     Hibi«  BXiit  vertrhne  iiuniial.     Notesh&iiuw  ut  li«arl, 


Hoy  of  &     ^^jjkie-juiiit  utM;ra(4rU    iu  Mixuru  ax,ikylu^&   in 
paralysiB, 


li>.  —  Noniinl    knee^.        Boy,  5 
from  diitphyBes. 
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Pio.  t2.— Girt  of  1 3  yeftrv.    Oni*  hif»-iaizit  normal:  the  other,  he*d  u)d  ne«k  of  femur  dettroyed  by 
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;ore  of  different  aspects,  varying  with  the  position  of  the  sun 
ndividual.  It  is  very  important  for  the  surgeon  to  releam  his 
omy  from  the  radiographic  standpoint,  since  many  of  the  nor- 
s  to  the  untrained  eye  may  be  interpreted  as  pathological 
[n  children  the  great  preponderance  of  cartilaginous  tissue  in 
ead  to  many  an  error,  especially  about  epiphyses,  joints  and 
ssification,  unless  due  consideration  is  given  to  the  age  of  the 
;.  12).  Many  so-called  sprains  are  accompanied  by  fracture, 
ie  to  employ  the  Rontgen  ray  in  all  such  injuries  near  a  joint. 
f  the  tarsus  and  of  the  carpus  are  especially  difficult  of  diag- 
nical  symptoms,  as  the  injury  is  often  a  severe  one  and  great 
I  pain  are  usually  present  (Fractures,  p.  363). 
n  Ray  Therapy. — The  X-rays  have  undoubtedly  a  powerful 
influence  in  certain  cases,  but  they  must  be  employed  judi- 
with  caution  in  children.  Their  effect  upon  tuberculous  tissues 
n  markedly  successful.  The  ordinar>^  surgeon  has  not  sufficient 
n  technic  to  use  them  with  safety  and  an  expert  operator  is 
It  must  always  be  remembered  that  the  X-ray  is  a  powerful 
that  most  serious  results  may  follow  its  prolonged  or  too 
lication.  Xot  only  are  X-ray  burns  exceedingly  difficult  to 
ic  condensation  and  devitalization  of  tissues  in  children  are 
L  cause  of  death.  The  therapeutic  action  of  the  X-ray  is  un- 
>ost  exerted  in  stimulating  metabolism  and  increasing  the  re- 
m  of  the  local  cells  against  the  invader.  This  metabolism, 
ist  not  he  stimulated  too  greatly,  lest  toxic  products  be  swept 
?ulation.  either  overloading  the  kidneys  or  causing  deleterious 
other  regions. 

THE  PAEDL\TRIC  SURGEON. 

r  to  properly  diagnose  and  treat  the  diseases  and  conditions  of 
he  surjreon  must  })ossoss  great  powers  of  acute  personal  obser- 
.  wise  judgment,  discretion,  sympathy,  patience,  firmness  with 
uul  an  innate  love  of  children  that  will  at  once  inspire  confi- 
lis|x^l  fear.  He  should  always  Ix'  an  optimist,  by  his  words, 
lanner  inspiring  hoix*.  faith,  and  coura.ii^\  Even  ver}'  young 
I  at  once  detect  the  one  who  is  their  friend  and  under  ordinary 
es  will  respond  quickly  to  tactful  advances,  provided  these  have 
K>  suddenly  fon^d  upon  them.  Time  s|HMit  in  cheer>*  words 
liny  an  outbreak  of  crying  from  fright,  or  rebellion  from  inju- 
\ncos.  A  frightened  child  will  never  reveal  its  true  condition 
•ins.  While  young  children  can  furnish  no  words  of  explana- 
leir  condition,  their  silenix^  is  counterbalanced  by  the  fact  that 
111  in  their  actions  and  do  not  misleail  either  intentionally  or 
s  is  sometimes  the  cast^  with  adults.  .Vn  infant  or  young  child 
examined  when  held  in  the  lap  of  the  mother.  Fear  must  al- 
»ved  by  gentleness  and  by  the  absiMUH^  of  haste.  In  older  chil- 
et  but  firm  manner  will  accomplish  much,  except  in  spoUed 
th  a  really  bad  child,  prompt  anil  firm  measures  are  sometimes 
l'ngo^•emable   chiKlren   will   often   purzle   the  surgeon,   and 
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render  his  examination  so  unsatisfactory  that  a  diagnosis  will  be  uncertain 
until  several  studies  have  been  made. 

Method  and  System. — The  children's  surgeon  should  persistently  instil 
into  the  minds  of  parents  the  fact  that  method,  system,  regularity  of  feeding 
and  sleeping  are  of  the  utmost  importance  in  the  management  of  children. 
Many  a  mother  becomes  a  nervous  wreck  simply  from  lack  of  systematic 
training  of  her  charges.  That  they  are  cross  and  irritable  in  the  middle  of 
the  afternoon  is  due  to  the  fact  that  she  has  not  compelled  all  those  who 
are  under  seven  years  of  age  to  take  a  nap  or  a  complete  rest  in  the  mid- 
dle of  the  day.  The  worst  examples  of  unkindness  to  children  are  the  parents 
who  allow  them  to  have  their  own  way  in  matters  that  should  be  wisely 
and  judiciously  decided  by  an  adult.  A  diseased  child,  especially  one  that  is 
likely  to  suffer  from  a  long  surgical  disorder,  needs  most  of  all  to  be  taught 
that  obedience  and  self-control  are  essential  to  its  happiness.  This  can  be 
done  gently  but  firmly  by  a  wise  mother,  even  with  an  infant.  The  most 
unhappy  invalids  are  those  who  have  been  spoiled  by  mistaken  indulgence, 
both  parents  and  children  being  rendered  physically  and  mentally  miser- 
able, while  cure  is  retarded.  A  wise,  firm  control  will  secure  the  habit  of 
obedience  without  any  severe  measures  and  the  result  will  be  most  bene- 
ficial not  only  through  the  period  of  illness,  but  throughout  Ufe. 

History. — A  simple  and  systematic  history  of  the  disease  should  be 
recorded:  on  cards,  if  the  surgeon  wishes  to  be  in  fashion;  in  large  history 
books,  with  separate  general  index  of  both  names  and  diseases,  if  he  desires 
rapidity  and  convenience.  At  the  end  of  forty  years  the  mass  of  cards  will 
be  so  great  that  he  will  discover  after  minutes  of  search  that  his  finger- 
nail has  missed  the  one  card  that  he  desired,  and  he  must  repeat  his  hunt. 
With  a  book  index  he  can  run  over  a  hundred  names  in  a  few  seconds. 
Cards  of  course  have  the  advantage  of  flexibility  of  arrangement  and  ease 
of  removal,  but  the  latter  is  not  always  desirable. 

In  children,  the  history  must  usually  he  obtained  from  the  parent  or 
nurse,  and  the  judgment  of  the  surgeon  must  be  exerci.sed  closely  to  ex- 
clude the  unimportant  and  to  seize  upon  the  essential  items.  Time  may 
be  saved  by  a  nurse  undressing  the  child  in  another  room,  while  the  sur- 
geon, by  judicious  (luestioning  of  the  parent,  elicits  a  concise  and  intelligent 
history  as  to  the  su})posed  causes  of  the  present  condition,  important  occur- 
rences at  birth,  accidents  and  diseases  tluring  infancy  and  childhood,  feed- 
ing, nursing,  environments,  etc.  There  is  always  great  reluctance  upon  the 
part  of  parents  to  disclose  any  weakness  or  taint  that  would  discredit  the 
family  in  any  way,  and  all  histories  are  to  he  looked  upon  with  a  critical  and 
discerning  judgment.  Cerebral  degeneracy  is  so  commonly  a  cause  of  sptis- 
tic,  choreic,' tetanic  and  athetoid  movements  that  the  physician  should  care- 
fully note  all  the  evidences,  without  trusting  to  the  statements  of  the  mother, 
which  are  often  either  intentionally  or  unintentionally  misleading.  .Again, 
an  accident  or  a  cause  that  has  undoubtedly  been  productive  of  the  condition 
may  have  seemed  so  trivial  as  to  have  been  entin^ly  overlooked  or  forgotten. 

Age  and  Sex. — In  young  children  differences  ai*e  but  slight  between 
boys  and  girls,  but  as  age  increa.ses,  differences  in  sports,  occupations,  etc.. 
will  alter  the  causes  of  disease,  and  after  puberty  the  physical  and  psychi- 
cal effects  of  sex  will  l)e  more  marked. 
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iiu^ual  disturbances  and  derangements  of  the  nervous  and  mus- 

in§  at  puberty  must  be  considered,  but  the  emotional  element 

die  of  great  importance,  should  not  lead  the  surgeon  to  overlook 

ise. 

mg  children,  the  highly  sensitive  condition  of  the  nervous  sys- 

l>e  carefully  taken  into  account.  In  young  boys  the  vicious 
ubit  will  have  its  marked  effect  upon  the  nervous  system.  Ex- 
i-Turljation  may  also  be  found  even  in  young  subjects.     The 

irtently  seen  a  case  of  sexual  excitation  produced  by  crossed 

in  a  girl  of  twenty -one  months.    \'arious  diagnoses  of  the  cbn- 

beeti  made,  even  that  of  spinal  caries, 
[nation* — The  first  approach  of  the  surgeon  to  children  is  not  to 

ad  confidence  must  first  be  secured.     Quiet,  calm,  and  firm 

manipubtions  are  best.     The  unaffected  side  is  first  examined 

houkl  be  avoided  in  ever>^  case.     If  pain  must  be  inflicted,  it 

announced  in  advance  and  braverj'  encouraged.  When  such 
\^*e  expected,  an  anesthetic  hke  nitrous  oxide  or  ethyl  chloride 
iriven ;  it  is  cruel  to  subject  an  infant  to  pain  that  would  not  be 
II  adult. 

ry  surgeon's  office  should  be  a  plentiful  variety  of  toys,  pic- 
ly,  etc,  since  these  adjuncts  will  frequently  induce  natural 
eh  could  not  be  secured  in  any  other  way.  Many  a  frightened, 
J  can  be  converted  into  a  smiling  patient  by  a  few  toys,  and  in 
u'N^ume  the  natural  positions,  the  character  of  locomotion,  and 
le^  that  will  reveal  to  the  keen  practised  eye  of  the  surgeon 

question  all  the  knowledge  that  he  requires  for  his  diagnosis. 
[at  will  not  walk  at  a  command  will  readily  chase  a  ball,  or  play 

1  ono  that  will  not  walk  in  the  opposite  direction  from  its  mother 
follow  her  to  the  far  end  of  the  room,  especially  if  the  surgeon 
self  behind.    The  eyes,  ears,  and  hands  of  the  surgeon  must  all 
t  into  requisition  more  constantly  than  the  tongue. 

of  the  Inquired  varieties  of  entertainment  which  are  most  help- 

n  in   Fig.  13.     Diversion  of  attention  is  ver>'  important  and  a 

is  very  seductive, 
conditions,  especially  few  deformities,  can    be    properly  inves- 
less  the  child  is  entirely  stripped  in  a  warm  room.     For  this 
le  surgeon  should  keep  in  his  office  a  supply  of  loose  wrappers 

lown  to  the  feet  in  the  back  and  a  skirt  with  elastic  waist- 

rb.  These  gowns  will  permit,  even  in  large  adolescents,  a  satis- 
amination  and  yet  preserve  natural  modesty.    The  large  propor- 

I'AKEs  in  diagnosis  can  be  directly  traced  to  failure  to  remove 
The  movements  and  attitude  of  the  bared  body  will  disclose 

s  of  form  or  gait  (Fig.  14),  and  comparison  of  the  two  halves  of 
H  a  most  essential  requirement.  No  surgeon  can  properly  detect 
lences  through  the  clothing,  nor  can  he  discover  the  many  alter- 
onn  anii  figure  that  are  the  result  of  disease  or  deformity.  The 
d  shoijM  be  encouraged  to  walk,  play,  stoop,  creep,  and  talk. 

r  Upon  li  table  all  the  normal  movements  of  the  spine,  arms,  and 
i  ljt*  first  examined,  followed  by  a  similar  gentle  investigation  on 
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the  injured  or  diseased  side.  In  searching  for  tuherciilosis  of  joints  and 
bones,  consideration  should  he  given  to  the  histoiy  both  of  heredity  and  en- 
vimnment;  to  the  existence  of  lymph-nodes,  carious  teeth,  etc.  In  searching 
for  the  signs  of  rickets,  the  head -sweating,  l^eaded  ribs,  craniotabes,  viohn- 


^pcd  chest,  prominent  abdomen^  and  bony  distortions  of  legs  and  arms 
mid  be  noted.    A  too  small  thorax  will  often  produce  improper  develop- 
ment of  the  lungs  and  improper  oxidation  of  the  blood  with  faulty  nutri- 
tion.   All  malformations  of  the  se.vual  organs  should  be  disco\'erpd  and 
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operated  upon  before  the  child  mingles  with  his  fellows.  If  the  child  is 
made  oversensitive  by  ridicule,  his  after  life  is  apt  to  be  rendered  morbid 
and  degenerate.  No  portion  of  their  anatomy  receives  so  much  thought 
with  males  as  the  sexual  organs. 

Fades. — The  expression  of  the  face  in  obstruction  from  adenoids  and 
in  imbecility,  the  anxious  face  of  the  child  with  laryngeal  obstruction,  the 
pinched  countenance  of  spinal  caries,  the  frown  of  tubercular  meningitis, 
the  teeth  of  the  hereditary  syphilitic  are  all  diagnostic. 

Palpation. — An  educated,  sensitive  touch  is  all -important  in  detecting 
disease.  The  older  surgeons  greatly  excelled  the  present  generation  in  the 
extent  to  which  they  developed  their  powers  of  observation  and  of  touch. 
Agnew  seemed  to  have  an  eye  at  the  end  of  each  of  his  fingers.  Too  often 
at  the  present  day,  the  exploratory  knife  is  made  to  take  the  place  of  brains 
and  of  education  of  tactile  sense.  The  surgeon  now  flies  to  the  X-ray  or 
the  laborator>'  to  solve  the  question  that  could  have  been  much  more  accu- 
rately done  by  a  judicious  and  trained  surgical  acumen  and  a  reasonable 
amount  of  cerebration.  The  knife  should  be  used  only  after  the  evidence 
of  all  available  symptoms  has  been  weighed.  The  wise  surgeon  will  be 
aggressive  and  conservative  in  proportion  to  his  breadth  of  knowledge. 
If  ignorant  or  careless,  he  will  prove  a  failure  and  his  work  a  disaster. 

Limping. — Limping  is  always  a  suspicious  sign  and  should  be  care- 
fully investigated  while  the  child  is  nude.  It  should  never  be  carelessly 
<li.smissed  as  a  trivial  symptom,  or  as  one  caused  by  rheumatism.  This 
most  common  and  unjustifiable  error  results  in  hundreds  of  cases  of  life- 
long, handicapping  crippledom  or  in  excision  or  death.  It  should  be  re- 
membered  that    RHEUMATISM    OF    A    SINGLE    JOINT   IN    CHILDREN,  WITHOUT 

POSITIVE  i\FL.\.MMATORY  SIGNS,  DOES  NOT  EXIST,  and  some  Other  cause 
for  the  symptoms  should  be  sought.  In  a  large  majority  of  cases  an  in- 
cipient tul>orculous  or  inflaniinatorv  hone  disease  of  spine,  hip,  knee,  or 
nthor  joint  will  \>e  discovered  as  the  cause  of  the  limp,  the  priniaiy  symp- 
tom of  which  will  he  muscular  i-i^ridity.  The  limp  may  bo  caused  either 
hy  this  rigidity  or  by  the  sensitiveness  of  the  (leej)er  tissues  of  the  joint, 
reco^^nized  by  the  child's  brain,  yet  not  suflicient  to  produce  a  discoverable 
pain  even  on  motion. 

Tenderness  and  Pain. — Teiulerness  can  usually  be  located,  and  in  a 
child  is  rarely  simulated.  Pain,  while  a  most  valuable  symptom,  is  one 
that  may  be  mislea(lin<j,  as  it  is  an  unreliable  symptom.  It  may  be  se- 
vere in  a  condition  of  moderate  ^rnivity:  on  the  other  hand,  it  may  l)e 
alnio.st  if  not  entirely  ab.sent  in  disease  of  the  gravest  import.  Reflected 
j>ains  are  also  common  and  are  often  at  a  decided  distance  from  the  real 
M'at  of  trouble.  Continued  pain  in  the  abdomen  in  children  should  always 
he  looked  upon  as  suspicious  of  vertebral  or  other  disease.  Pain  in  the  leg 
or  lower  arm  should  always  lead  to  an  investigation  of  the  parts  nearer  the 
body,  ami  it  will  frecjuently  be  found  that  joint  disease  or  nerve  pressure 
is  the  cause. 

Local  and  general  pain  require  close  observation  for  their  interpreta- 
tion, as  a  child  may  cry  lustily  at  the  mere  touch  of  the  surgeon.  The 
statements  of  the  mother  and  nurse  l)ecome  important  upon  this  subject. 
Pain  and  difficult  breathing,  for  instance,  may  indicate  pleurisy,  empyema, 
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t,  croup,  or  a  foreign  body  in  the  air-passages.    The  author  has 
'heotomy  performed  for  foreign  body  in  the  bronchus,  when  the 
really  suffering  from  double  pneumonia  (p.  77). 
[TARY  MOTIONS  are  difficult  to  interpret  in  a  young  child.     An 

even  use  its  arms  vigorously  with  fracture  of  the  clavicle.  The 
Lminalion  of  regions,  as  spine,  joints,  feet,  chest,  genitalia,  etc., 
ited  under  the  separate  heads.  The  heart  and  lungs  always 
^se  examination,  especially  if  gymnastics  are  to  be  ordered. 
Tature,  pulse,  and  respiration  must  be  wisely  compared  not 
each  other,  but  with  the  other  clinical  aspects  of  the  patient. 
iologiciil,  microscopical,  and  clinical  conditions  should  be  closely 
'.-ij^ted  by  the  X-ray,  the  blood-count,  the  urine  examination, 

doubtful  cases. 
[ity.^The  influence  of  heredity  in  the  production  of  disease  and 
Lh  too  well  established  to  be  successfully  denied.     Why  sur- 

thoroughly  believe  in  the  influence  of  heredity  in  their  pur- 
lorses  and  dogs  can  deny  that  the  same  tendency  exists  in  the 
limal  is  past  comprehension.  No  surgeon  would  purchase  the 
|i  known  tuberculous  cow.      Hereditary  effect  upon  figure,  form, 

and   idiosyncrasy   is   thoroughly  established.     This   does   not 

a  certain  disease  must  necessarily  be  transmitted  any  more 
ilia ri ties  of  face.     Heredity  means  simply  that   the  cells  of  an 

tainted   by  constitutional  disease,  as   cancer,  tuberculosis,  or 

far  less  resistive  to  the  inroads  of  the  besieging  germs  than  are 
if  individuals  of  normal  type.  An  injury  or  a  sickness  which 
I  readily  resisted  by  a  healthy  child  may  prove  disastrous  in  one 
r  a  hereditary  or  acquired  taint.  Health  in  every  individual  is 
[y  niiiintained  only  by  the    resistive    powers.     Health  may  be 

in  spite  of  injurious  influence  either  from  without  or  within, 
|cell  production  is  much  more  easily  accomplished  in  one  case 
le  other.     Heredity  then  means,  not  the  direct  transmis- 

[SEASE»   CELLS,   BUT   NON-RESISTANCE    OF   CELLS   AGAINST  A  CER- 

IcTiNG  INFLUENCE  (sce  p.  371).     All  faulty  cell  weaknesses  and 
I  therefore,  should  be  noted,  as  neuroses,  tuberculosis,  syphilis, 

iidcney  at  the  present  time  is  to  belittle  the  effect  of  heredity 
ilosis.  While  environment  and  exposure  to  adverse  influences 
ife  undoubtedly  seriously  increase  the  probabilities  of  infection, 
imary  fuu.se,  a  transmitted  lack  of  cell  resistance,  is  a  large  ele- 

viting  tlie  infection  by  the  tubercle  bacillus  (see  p.  373).  A  dis- 
Ireaflily  pass  over  one  generation  and  appear  in  the  grandchild; 
I  we  may  not  agree  with  Gross,  that  all  tuberculosis  is  a  descend- 
hWifi  in  some  previous  generation,  one  must  always  bear  in  mind 
In  nature  of  this  latter  infection  and  be  alert  to  meet  the  baneful 
Many  obscure  lesions  are  solved  by  closely  questioning  the 
by  a  course  of  specific  treatment.     In  suspected  hereditary 

lip  rhasades,  the  teeth,  glands,  skin,  etc.,  should  all  be  investi- 

ell  as  the  history  of  the  father  and  mother,  and  the  number  of 

:p.3i5). 
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The  diagnosis  of  congknital  malformations  of  the  sexual  organs  in 
girls  can  be  facilitated  by  the  gentle  introduction  of  the  finger  into  the 
rectum  under  anesthesia.  The  vagina  in  young  children  is  too  small  to 
permit  satisfactory  palpation,  but  by  the  rectum  the  whole  pelvis  can  be 
explored  and  the  presence  or  absence  of  uterus,  ovaries  or  tubes  determined 
by  bimanual  palpation.  Abnormal  growths,  as  ovarian  cysts,  dermoids, 
tuberculous  pus  collections,  can  also  be  reached  through  the  rectum. 

The  early  demonstration  of  sex  is  often  important  in  pseudohermaph- 
roditism in  order  that  an  appropriate  name  can  be  given  in  baptism  and 
that  the  child  be  reared  in  conformity  with  its  probable  sex  (see  Hermaph- 
roditism, p.  189). 

Radium  Therapy. — Radium  as  a  curative  agent,  while  it  has  proven  its 
undoubted  beneficial  action  upon  cancerous  disease,  has  not  yet  been  suffi- 
ciently applied  to  tuberculous  and  other  processes  to  determine  its  advan- 
tages.* So  little  understood  are  its  mysterious  properties,  that  the  future 
may  hold  great  possibilities.  If  radium  exists  in  positive  quantities  in  rocks, 
sufficient  to  elevate  the  temperature  of  the  earth  in  deep  mountain  tunneb, 
its  influence  is  yet  in  its  infancy.  Tablets  containing  crystalline  radium 
salts  (Radiosal,  emanosal)  are  now  manufactured  for  preparing  radio-active 
baths. 

ANESTHESIA. 

Few  operations  of  magnitude  or  of  long  duration  can  be  satisfactorily 
performed  in  children  except  under  general  anesthesia.  It  is  cruel  to  deny 
insensibility  to  pain — analgesia — to  a  child  unable  to  resist  brute  force, 
when  under  similar  conditions  the  adult  would  demand  it.  In  fractures  a 
satisfactory  adjustment  can  rarely  be  accomplished  except  under  anesthesia, 
and  no  case  of  hone  injury  near  a  joint  should  ever  be  undiagnosed  when 
anesthesia  and  the  X-ray  would  settle  the  question.  In  opening  abscesses 
much  suffering  may  be  spared  by  a  local  analgesic.  The  depressing 
effect  of  ether,  however,  is  often  less  than  would  be  the  shock  excited  by 
fear  at  the  sight  of  instruments  and  blood,  consequently,  local  and  seques- 
tration anesthesia  are  seldom  advisable  in  young  children,  although  in 
adolescents  they  are  very  useful. 

ETHER. 

The  consensus  of  opinion  of  American  surgeons  is  decidedly  in  favor 
of  the  safety  of  other  as  conipanMl  with  chloroform.  Statistics  covering 
300,000  ether  administrations  give  a  mortality  of  1  in  lo.OOO.  Alice  Magaw, 
at  the  Mayo  Clinic,  reports  10,000  personal  administrations  without  a 
death.'  The  death  rate  from  nitrous  oxide  is  estimated  at  1  in  100,000; 
Thomas  reports  1  death  in  270,000  in  dentistry.  The  disadvantages  of 
ether  are,  of  course,  its  slower  action,  its  unpleasant  odor,  the  coughing, 
pharj-ngeal  mucus,  etc.,  and  its  liability  to  be  followed  by  nausea  and 
vomiting.     It  is  contraindicated  in  bronchitis,  heart  and  kidney  disease, 


'  Ahlx", Trans.  AnuT.Surg.  Assoc,  xxii,  1904, 253;  Berlin.  klin.Wochenschr.,  1907.  .\o. l?:i. 
'  Mellish  und  BoufHeur's  statistics  (Jour.  Anicr.  Med.  Assoc.,  Dec.  5,  190:>)  of  l,r)OU,tKM) 
give  a  mortality  of  1  in  3355  for  chloroform  and  1  in  lG,7t>8  for  ether. 
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lungSf  and  in  operations  on  the  head  and  neck  at  night  or 
Hutery  is  to  be  useil.    Even  a  slight  bronchitis  may  be  converted 
lioioniii  by  etheri?.ation,  but  this  danger  is  largely  avoided  if  an 
[s  employed  that  permits  the  ether  vapor  to  be  warmed, 
iethod* — The  slow,  pontinuous  drop  of  ether  upon  several  layers 
f>read  upon  a  wire  fnime  has  the  advantage  of  fresh  gauze  for 
i.    It  permits  oxidation  of  the  vapor,  partially  avoids  rebreathing 
|us  material,  floes  not  suffocate,  lessens  time  and  quantity,  is  more 
action,  aod  i:?  s^afe  and  simple.     Its  great  disadvantage  is  the 
he  intaken  vapor.    Experimentation  has  proven  that  the  vapor 
llucee  tempera tu re  more  than  30  degrees,  a  fact  that  will  explain 
e  cases  of  postoperative  bronchitis  and  pneumonia,  as  well  as 
Id  shock.     The  Cunningham  apparatus  aims  to  correct  these 
uecial  melhoda.     The  thermo-ether  inhaler*  also  partially  over- 
comes this  objection.     When  it  is  re- 
called that  the  surface  of  the  air  ves- 
icles is  far  greater  than  that  of  the  body 
surface,  the  chilling  effect  of  ether  can 
be  well  recognized  in  the  production  of 
ether  pneumonia. 

The   AlUs  etherizer  (Fig.  15)    per- 
mits free  entrance  and  exit  of  air,  but 
the  time  required  to  change  the  cross 
bandages  in  the  frame- work  renders  it 
impossible  to  give  to  each  patient  a 
clean  inhaler  such  as  can  be  secured 
by  gauze  on  the  wire  frame. 
|,saential    elements   in  safety,  with  any  analgesic,  consist-  in  a 
pcction   of   conditions,    good   preliminary   preparation   of   the 
especially  the  recognition  by  the  anesthetist  of  the  fact  that 
Ion  of  insensibility  to  pain  is  always  an  operation  attended  with 


inhiJer,  wliifh  aHnutfl  *ir  freely 
tfj*j  etlier  vapor* 


ation  of  Patient. —  Whenever  time  permits,  the  urine,  bloody 
lungs  i:should  iyQ  eart^fully  examined.  Candy,  chewing  gum,  and 
i  lie  jTmf>vpti  from  the  mouth.  The  bowels  should  be  freely 
several  days  previous  to  the  administration,  to  avoid  intestinal 


Infants  must,  of  course,  be  nursed  or  fed  two  hours  previous 
|ration;  other  children  according  to  age  should  have  food  re- 
far  as  possible,  especially  when  ether  is  to  be  administered.     In 
,  lavai^e  should  be  practised  if  a  recent  meal  has  been  inad- 
(•n.    The  nearest  approach  to  an  ether  death  in  the  experience 
I  or  waH  many  years  ago,  in  a  most  trivial  operation,  when  he 
Jl  that  no  food  hati  been  taken  by  the  patient.    The  child  became 
jdly  fiHf>hyxiated  by  the  packing  of  the  closed  mouth,  pharynx, 
with  large  nia.'^ses  of  vomited  food.     Never,  since  that  expe- 
ancstbeaia  been  undertaken  without  an  assistant.     Spraying 


*  Cmininghiyu,  Jour.  Amer.  Med.  Assoc.,  1908,  1574. 
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the  nose  and  fauces  with  cocaine  lessens  pharyngeal  mucus.  The  amount 
of  anesthetic  required  may  be  lessened  by  a  previous  hypodermic  of  mor- 
phia and  atropia  or  scopolamine  in  doses  proportionate  to  the  age  (^  to 
yU  gr.  of  morphia;  ^hi  to  y^^i^  of  atropia;  yj^  of  scopolamine  or  ^  to  shf 
of  strychnia) .  This  hypodermic  also  greatly  lessens  the  postoperative  pain, 
the  patient  sleeps  slowly  out  of  ether,  vomiting  is  less,  and  if  the  dose  has 
been  properly  planned,  the  kidney  secretion  will  not  be  lessened.  Daw- 
bam  prolongs  the  effect  of  ether  by  confining  a  portion  of  the  blood  in  a 
leg  during  operations. 

Anesthetist. — Every  hospital  should  employ  trained  and  skilled  anes> 
thetists,  and  not  entrust  this  most  serious  cause  of  postoperative  compli- 
cations and  death  to  inexperienced  internes.  The  author  recalls  with 
pleasure  a  Resident  who  was  honest  enough,  when  requested  to  etherize 
a  patient  for  a  prolonged  abdominal  operation,  to  confess  that  he  had 
never  anesthetized  a  case.  It  is  hardly  necessary  to  state  that  the  anes- 
thetist for  children  should  be  more  tactful  and  experienced  than  in  the 
case  of  adults.  He  should  secure  the  child's  confidence  by  a  few  cheery 
words  and  the  drug  should  not  be  applied  too  suddenly.  A  few  prelimi- 
nary whiffs  of  cologne  or  primary  administration  of  nitrous  oxide  or  ethyl 
chloride  will  do  much  to  relieve  the  suffocating  feeling  of  ether. 

The  preliminary  approach  of  the  drug  should  be  cautious  and  gradual 
to  avoid  exciting  opposition,  but  should  blandishments  fail  and  struggling 
commence,  rapid  completion  of  the  process  is  advisable. 

NITROUS  OXIDE. 

Nitrous  oxide  is  an  ideal  anesthetic  for  short  operations  in  children, 
owing  to  its  safety  and  the  speedy  production  of  unconsciousness  (one 
minute),  the  absence  of  odor,  choking  sensations,  strugglings,  and  subse- 
quent nausea,  and  the  quick  recovery  within  half  a  minute.  It  is  excel- 
lent for  of)ening  abscesses,  empyema,  fistula,  reducing  dislocations,  open- 
ing felons,  exploratory  operations,  tenotomies,  and  in  fact  for  nearly  half 
of  the  minor  operations.'  It  does  not  sufficiently  relax  muscles,  however, 
to  be  of  service  in  breaking  up  adhesions  of  joints.  It  is  the  safest  anes- 
thetic in  kidney  and  lung  complications,  but  not  in  valvular  or  myocardial 
disease. 

Nitrous  Oxide-Oxygen-Ether  Sequence. — The  admixture  of  oxygen 
with  nitrous  oxide  and  with  ether  requires  a  special  regulating  appa- 
ratus.-' The  oxygen  diminishes  the  cyanosis  and  asphyxia.  The  combina- 
tion of  air  (15  to  18  per  cent.),  oxygen  (5  to  S  per  cent.),  and  nitrous  oxide 
has  resulted  in  the  safe  employment  of  the  mixture  for  long  major  opera- 
tions of  an  hour  or  more,  and  offers  excellent  results,  shortening  the  pri- 
mar>'  stage,  resulting  in  less  subsequent  nausea  and  vomiting  and  less 
chilling  of  the  lungs.     It  is  expensive  for  long  operations. 

Nitrous  Oxide-Ether  Sequence. — Nitrous  oxide  is  often  given  as  the 
initial  stage  of  ether  anesthesia  to  avoid  the  unpleasant  smell  and  effect 
of  the  latter,  but  it  is  difficult  to  bring  the  patient  quickly  enough  under 


»  Wyeth's  Surg.,  1908.  IS. 
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owl  an  intermediate  stage  of  partial  awakening  and  struggling, 
anesthetist  is  very  expert.  Less  than  a  minute  is  required  in 
produce  the  primary  impression,  thus  avoiding  fright  and 
arul  with  experience,  ether  unconsciousness  may  be  secured  in 
ve  minutes.  The  absence  of  struggling  against  the  suffocating 
Lcod  by  ether  is  very  important  in  children. 


Jwrfa^ 


CHLOROFORM. 

urm  is  such  a  delightful  anesthetic  and  is  so  free  from  unpleas- 
rctH  th:it  it  is  most  unfortunate  that  it  is  not  safer  in  its  action. 
is  extensively  used  in  Europe,  and  in  the  West  and  the  South  in 
our  own  country,  the  death  rate  is  very  high  compared 
to  that  of  ether,  5  to  L  It  kills  quickly  and  without 
warning,  by  heart  paralysis  as  it  is  a  heart  depressant, 
syncope  occurring  with  extreme  dilatation  of  the  cap- 
illaries.' Authorities  differ  in  their  conclusions  as  to 
whether  respiratory  failure  precedes  that  of  the  heart. 
Chloroform  should  never  be  given  rapidly  or  in 
large  doses.  Its  only  safety  lies  in  the  experience  and 
conscientiousness  of  the  anesthetist.  A  mask  should 
never  be  used,  as  the  admixture  of  abundant  air  is 
imperative. 2  Patients  should  never  be  chloroformed 
in  the  sitting  posture.  The  face  should  be  smeared 
with  ointment  to  prevent  blistering.  The  slow,  con- 
tinuous drop  upon  gauze  held  at  a  distance  of  several 
inches  from  the  face  is  safest.  Close  contact  of  the 
gauze  to  the  face  may  give  a  ten  per  cent,  vapor 
of  chloroform,  five  times  as  strong  as  safety  permits. 
I  Sealed  glass  ampoules  are  convenient  (Fig.  16). 

r  Symptoms. — Sudden  dilatation  of  the  pupil  means  danger. 
d  irreg:ular  respiration,  pallor  followed  by  duskiness,  a  rapid  and 
Use,  all  render  imperative  the  suspension  or  diminution  of  the 
If  these  symptoms  are  continued,  the  drawing  forward  of  the 
forward  pressure  on  the  angles  of  the  lower  jaw  or  by  tongue 
Lersion  of  the  child,  artificial  respiration,  the  administration  of 
ine  .solution,  or  adrenalin  in  the  veins,'  or  intralaryngeal  insuffla- 
the  Feli-0'Dwyer  apparatus,  Fig.  58,  p.  81,  one  or  all  may 
kesisary, 

ETHYL  CHLORIDE. 

chloride  by  inhalation  upon  gauze  is  a  ver>'  speedy  method  of 
Sensibility  for  short  operations.*  Its  mortality  is  1  in  1000.  It 
[xeeUent  preliminary  step  to  full  etherization  and  is  largely  used 
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members  of  the  Anesthesia  Ck)nimittee  of  the  Surgical  Section  of  the  Amer. 

[considtT  it,  however,  one  of  the  most  dangerous. 
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both  in  hospitals  and  in  office  practice/    Ethyl  bromide  is  also  dangerous. 

Lavage. — ^Thorough  washing  of  the  stomach  before  removal  from  the 
operating  table  wiU  prevent  nausea  and  vomiting.  It  should  invariably 
be  done  in  intestinal  obstructions  both  before  and  after  operation,  in  order 
to  prevent  fecal  infection  of  air-passages  and  septic  pneumonia. 

Postoperative  retching  may  be  controlled  by  the  previous  preparation 
of  the  patient,  and  by  the  inhalation  of  vinegar,  and  in  persistent  cases, 
by  large  draughts  of  warm  water  for  small  children,  or  by  lavage  for  adoles- 
cents. Children  bear  water  easily  in  large  quantities,  which  is  of  great 
advantage  in  preventing  suppression  of  urine,  frequent  large  draughts  of 
water  being  the  best  diuretic.  Water,  either  hot  or  cold,  is  preferable  to 
cracked  ice;  the  latter  leaves  the  mouth  hot  and  dry.  Dry  calomel  on  the 
tongue,  or  cocaine  or  sparteine,  will  relieve  the  nausea. 

LOCAL  ANESTHESIA. 

Cold — Freezing.— The  local  influence  of  cold  may  be  employed  with 
advantage  in  many  slight  operations.  If  the  skin  is  covered  with  salt 
and  a  lump  of  ice  placed  over  it,  benumbing  speedily  takes  place.  A 
spray  of  ethyl  chloride  or  ether  will  remove  from  the  child  much  of 
the  terror  of  a  hypodermic  injection.  Liquid  air  has  also  been  employed. 
Abscesses  can  thus  be  opened  without  pain  and  much  suffering  avoided. 
Simple  drainage  in  empyema,  laying  open  of  sinuses  and  boik,  are  but 
a  few  of  the  conditions  in  which  pain  can  be  much  lessened.  The  glass 
or  metal  tubes  of  ethyl  chloride  (under  its  various  names,  kelene,  anestile, 
etc.)  are  a  most  convenient  form  for  office  use.  The  freezing  must  be 
of  short  duration  so  that  tissues  arc  not  devitalized.  If  the  surface  of 
a  carbuncle  is  brushed  over  with  pure  carbolic  acid,  the  pain  of  the  incisions 
will  be  greatly  lessened.  For  simple  tenotomies,  when  forcible  after- 
stretching  is  not  required,  general  analgesia  is  seldom  demanded. 

Infiltration  Anesthesia.— Cocaine,  2  per  cent,  solution,  has  but  little 
influence  upon  the  skin,  but  on  all  mucous  membranes  it  will  give  great 
relief  from  pain.  In  the  removal  of  foreign  bodies  and  in  all  manipula- 
tions on  nose,  throat,  eyes,  rectum,  and  urethra  it  is  invaluable.  The  be- 
numbing of  connective  tissue  as  produced  by  subcutaneous  injection  of  salt 
solution  or  of  cocaine  is  exceedingly  useful.  For  ordinary  infiltration,  a 
hypodermic  b  sufficient;  for  the  massive  infiltrations  of  Matas'  a  large 
syringe  is  required  and  1 :  KKX)  solutions  are  usually  employed.  If  the  skin 
b  first  frozen  with  ethyl  chloride,  even  children  will  complain  but  little. 
The  infiltration  should  be  made  by  advancing  the  needle  slowly  and  watch- 
ing closely  the  blanching  of  the  tissues.' 

Novocaine  is  said  to  be  about  one-sixth  as  toxic  as  cocaine,  and  can 
be  sterilized  by  boiling.  It  is  employed  in  J  to  ^  grain  doses,  with  supra- 
renin  hydrochloric  synthetic  gr.  :|^.  Trojxicocaine  is  also  sometimes 
employed. 


*  Lee,  Annals  of  Sundry,  Nov.,  1908.  641. 

*  Trans.  Amer.  Surg.  Aaaoe.,  xix,  413;  Phila.  Med.  Jour.,  .Nov.  3.  1900;  Painlem  Opera- 
tions. 5th  Edition,  1906. 
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[•r  two  per  cent,  solution  of  eucaine  can  be  sterilized  by  boiling, 
■oduce  as  much  vasomotor  constriction  and  is  one-fourth  as 
•aine.  Tablets  containing  0.05  Gm.  cocaine  and  0.00016  gr. 
»Iitcht41)  can  be  sterilized  by  dry  heat.  One  tablet  in  5  c.c.  of 
|i  gives  a  one  per  cent,  solution  which  may  be  further  diluted. 
lute  the  solution,  the  larger  can  be  the  amount  of  fluid  injected, 
[of  one  part  of  alypin  and  one  of  cocaine  to  10,000  of  sterile 
1  permit  an  injection  of  several  litres.* 

!i  now  advocates  as  reliable  and  non-poisonous,  the  following 
tons : 


0.1 

....     0.1 
liciride ...      0.2 
il ,100.0 


Cocaine 0.05 

Alypin 0.05 

Sod.  chloride 0.2 

Aq.  destil 100.00 


Cocaine 0.01 

Alypin 0.01 

Sod.  chloride...     0.2 
Aq.  destil 100.00 


infiltration  anesthesia  requires  considerable  time  for  its  proper 
it  is  being  employed  more  and  more  extensively.  Nausea, 
hork.  and  subsequent  kidney  and  lung  complications  are  greatly 
Aimy  (Alterations  can  be  performed  and  patients  sent  directly 
[nie:^,  thus  greatly  relieving  hospitals.  In  hernial  operations  or 
fever  j)erf orations  in  children,  it  is  especially  useful.  Circum- 
ling  of  hydrocele  and  opening  of  abscesses,  and  periosteal  and 
prif^ionsi  are  operations  especially  suited  to  infiltration  anesthesia. 
uisniPnts  and  prolongs  the  effect. 

tration  Anesthesia.' — Local  freedom  from  pain  may  also  be  greatly 

III  liiiibs  by  applying  rubber  bandages  above  and  below  the 

rea  l>cfore  introducing  the  hypodermic.    From  50  to  80  c.c.  of  a 

jH?r  rent,  solution  of  novocaine  or  of  cocaine  may  be  injected 

neftive  tissue.-    The  fingers,  toes,  penis,  and  limbs  are  especially 

for.  this  form  of  application  of  infiltration.     Neural  infiltration 

ilvisable.  but  nerve  blocking  through  an  open  incision  may  lessen 

[dnal  and  rectaP  anesthesia  are  seldom  employed  in  children. 

injections  of  stovaine,  with  or  without  strychnia,  incur  the 

Liry  to  the  cord  and  are  not  as  safe  as  ether,  although  Gray 

i$  nunliod  largely  in  children. 

;d  Chloroform  Poisoning.— Be van^  has  called  attention  to  late 
r  operations  due  to  the  development  of  a  rapid  fatty  degenera- 
liver.  jiroducing  a  toxemia.  This  altered  metabolism  of  a  yet 
haracter  sometimes  results  in  very  unexpected  deaths,  following 
|r  operations.  The  fatal  issue  in  childi-en  may  closely  follow 
hut  is  usually  delayed  for  several  days.  It  is  more  frequent 
jiat  have  been  repeatedly  subjected  to  chloroform  anesthesia. 
is  diminished,  creatin    increased,  and  acetonuria    present  with 
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sweetish  breath.  The  author  lost  a  case  on  the  fourth  day  after  a  slight 
and  entirely  aseptic  operation.  The  case  had  undergone  a  number  of 
previous  chloroformizations.  Kidney  disease  was  excluded.  The  symp- 
toms were  restlessness,  delirium,  sudden  shrieks  as  of  pain,  sonmolence 
and  death,  with  slight  tinging  of  skin.    Autopsy  was  refused. 

OPERATIVE  MEASURES. 

Asepsis  and  Antisepsis. — Asepsis  is  so  absolutely  essential  in  prevent- 
ing infection  of  wounds  that  its  importance  cannot  be  overestimated.  In 
children  the  production  of  asepsis  by  the  use  of  antiseptics  is  permissible, 
but  the  sensitiveness  of  their  skins  must  be  considered  and  solutions  weak- 
ened. Soap  and  hot  water  are  the  best  of  all  agents  for  removing  dirt  and 
epithelium.  Brush  scrubbing  should  never  show  blood;  gauze  sponging  is 
better.  Several  days  of  preparation  are  needed  for  thickened  epithelium 
of  feet.  Ointments  or  poultices  are  helpful  in  softening  calloused  epiderm. 
Corns  and  callosities  must  be  pared  away,  as  they  become  very  painful 
under  plaster  dressings.  Corrosive  sublimate  is  better  borne  by  the  skin 
than  carbolic  acid.  For  emergencies,  painting  the  skin  with  iodine  is  most 
effective. 

Iodoform.— The  author  never  uses  iodoform  except  in  a  very  few  tuber- 
culous cases.  Its  vile  odor  should  debar  it  from  use.  Its  only  value  is  in 
the  iodine  that  it  contains  and  pleasanter  preparations  equally  rich  in 
iodine,  as  thymol  diiodide  (aristol),  etc.,  are  just  as  efficient  and  only 
.«*lightly  more  expensive,  as  a  much  less  quantity  is  required.  lothion,  a 
liquid  rich  in  iodine,  may  be  used  in  sinuses. 

Preparation  for  Operation. — Fear  is  such  an  important  element  in 
shock  that  it  is  well  to  avoid  it  by  withholding  knowledge  of  the  antici- 
pato(l  ojwration  from  the  child  on  the  previous  day.  When  the  time 
arrives,  however,  for  j)reparation  by  antiseptics,  the  physician  or  nurse 
.should,  if  the  (  hihl  has  attained  the  a^o  of  reason,  calmly  and  quietly  state 
to  the  little  one  what  steps  are  proposed  to  be  taken;  to  promise  relief  of 
pain  by  an  analjresic  and  a.ssure  his  mind  of  the  ab.sence  of  danger  and  as 
to  the  benefit  to  l)e  expected.  Preparaticms  for  an  ojjeration  should  always 
Ih'  contlucted  away  from  the  sight  and  hearing  of  the  patient,  and  instru- 
ments .-should  he  kept  out  of  sij^ht  until  needed.  The  exception  to  this  will 
!h'  wh(»n  a  stron^i:  nicMital  inij)iv.'<si<)n  is  intended  to  be  made  upon  a  niastur- 
batin«r  boy  re(iuirinfj:('irruni('ision.  and  where  the  future*  restraining  influence 
is  de.-^irable.  When  possible,  the  child  should  be  admitted  to  a  hospital 
several  days  in  advance  of  an  operation,  in  order  that  he  may  become 
thoroughly  arciuainted  with  the  nurses  and  with  his  surroundings.  Xo 
o|H*ration  except  emergencies  should  be  performed  unless  the  child  is  in 
go(Ml  j)hy.<i('al  condition.  In  plastic  surgery  this  rule  is  absolute.  If  parents 
are  within  hearing  of  the  operating  table,  they  should  be  warned  that  the 
cries  of  the  chil<l  will  l>e  from  annoyance,  not  from  pain.  Parents  are 
especially  dangerous  as  assistants,  since  in  an  emergency  they  are  helpless. 

Blood-count. — In  deciding  upon  any  oi)eration,  in  acute  surgical  con- 
rlitions  in  childnMi.  the  entire  group  of  clinical  symptoms  must  be  con.^id- 
ered,  the  blood-count  being  but  one  element  in  arriving  at  conclu.^^ions,  and 
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t  the  relative  proportion  of  the  polynuclear  neutrophiles  to 
mber  of  leucocytes  is  of  more  importance  than  the  actual 
lucocytes.  The  number  of  normal  leucocytes  at  birth  is  from 
,000  in  children;  the  average  may  be  placed  at  6000  to  12,000 
llimetre,  but  even  digestion  may  rapidly  raise  the  number,  as 
cercise  or  bathing.  A  leucopenia  or  decrease  in  the  total 
irculating  leucocytes  may  be  present  even  with  an  increase 
re  leucocytes  or  eosinophiles  or  neutrophilic  leucocytes.  Lym- 
s  not  only  found  in  infants  but  also  in  young  children, 
the  poorly  nourished  rachitics  or  in  victims  of  congenital 
he  normal  percentage  of  leucocytes  (Kelley)  may  be  stated 
ly  as: 

Infants.  Adolto. 

►hocytes 40-60  20-30 

mononuclearH 4-12  4-8 

lorphonucleara 20-40  62-72 

ophiles 2-4  1-4 

Iren  the  proportion  of  lymphocytes  progressively  decreases 
irst  ten  years,  while  the  polynuclear  leucoc)rtes  increase. 
-Shock  can  be  avoided  by  economizing  animal  heat  by  wrap- 
bions  of  the  body  outside  the  operative  area  in  cotton  covered 
paper;  by  the  use  of  electrically  heated  or  hot  water  operating 
water  bottles  upon  the  table,  by  quickly  arresting  all  hemor- 
y  care  and  non-exposure  of  surface  before,  during,  and  after  the 
Watery  antiseptic  solutions  should  be  used  sparingly,  since  if 
is  allowed  to  lie  in  a  cold  pool  through  the  operation,  great  loss 
be  unavoidable.  When  there  has  been  large  loss  of  blood, 
lysis  is  helpful,  or  venous  injection  of  salt  solution,  or  con- 
)  by  drop  proctoclysis  (p.  126).  An  ounce  of  salt  solution  in  the 
adily  absorbed  during  an  operation  and  it  is  usually  advisable 
couple  of  ounces  before  the  patient  leaves  the  table. 
>ns  of  two  to  ten  minims  of  a  2  per  cent,  solution  of  eucaine 
ng  the  nerve-trunk  will  lessen  traumatic  shock.  Blood-pressure 
«rved  by  a  sphygmomanometer  and  may  be  raised  by  hypo- 
ctions  of  camphor,  strychnine,  digitalis,  caffeine  or  adrenalin, 
lould  be  lowered  and  the  limbs  firmly  bandaged  over  the  cotton 
le  blood  in  the  trunk. 

jrative  Treatment— Pain.— The  cause  of  pain  following  an  ope- 
ild  always  be  earnestly  sought  both  by  surgeon  and  nurse, 
a  slight  change  of  position  will  give  relief.  A  small  pad  under 
le  elevation  of  a  member,  the  loosening  of  a  tight  bandage,  the 
■  the  gap  in  a  plaster  cast  (which  gap  should  always  be  made 
ast  is  but  semi-hardened),  or  the  shifting  of  a  splint  are  often 
measures.  Many  children  are  too  young  to  indicate  the  site  of 
d  suffer  greatly  if  the  surgeon  is  careless.  For  the  relief  of 
mc  and  bromides  are  best  for  young  children.  In  adolescents, 
ay  be  given  in  doses  appropriate  to  the  age. 
tin  in  the  back  so  frequently  present  after  operation  may  be 
'  placing  a  pad  under  the  lumbar  region  while  the  patient  is 
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undergoing  the  operation,  thus  preventing  the  lumbosacral  strain,  and  by 
a  pad  in  the  same  position  during  subsequent  dorsal  recumbency,  or  by 
turning  the  patient  frequently.  After  appendicitis  with  peritonitis  the 
child  is  best  placed  upright  in  a  rocking-chair  or  held  in  the  arms  of  a  nurse. 

Children  can  be  placed  in  rolling  chairs  very  early  and  with  great 
relief  to  body  and  mind.  A  constrained  or  fixed  position  is  very  wearisome 
to  a  child  and  will  prevent  sleep.  Unless  positively  contraindicated,  it 
is  best  to  allow  the  child  to  assume  any  comfortable  position.  If  a  part 
is  fixed  in  plaster,  it  can  be  freely  moved  by  the  nurse  without  injury. 

Catheterization  is  rarely  if  ever  required  in  children,  especially  if 
they  are  lifted  upon  a  commode  or  chamber. 

Children  bear  water  and  milk  early  and  with  benefit,  often  within  an 
hour;  two  to  four  drachm  doses  can  be  given  repeatedly.  Cool  water'is  far 
better  than  cracked  ice.  The  latter  in  a  few  minutes  leaves  the  mouth  hot 
and  dry,  and  the  tissues  need  water. 

As  a  rule,  the  bowels  will  move  naturally  in  a  few  days.  If  sluggish, 
peristalsis  may  be  stimulated  by  suppository  or  enema,  or  in  an  infant  by 
simply  making  intermittent  pressure  upon  the  anus.  In  operations  for 
appendicitis  or  intussusception,  purgatives  are  injurious. 

After  fractures,  dislocations,  or  operations  on  joints,  delay  in  emplo3dng 
massage,  voluntary  and  involuntary  movements,  and  gymnastic  exercises 
often  results  in  stiffening  or  ankylosis. 

After  operations  for  club-foot,  knock-knee,  bowed  legs,  etc.,  long  and 
patient  oversight  is  required,  together  with  the  support  of  appropriate 
apparatus. 

After  an  excision  of  a  tuberculous  joint,  the  patient  should  be  placed 
in  a  ver>'  few  days  upon  an  open  porch  and  every  attention  given  to  hy- 
gienic surroundings  (p.  380). 

Dressings. — The  frequent  dressing  of  wounds  in  children  is  always  t<» 
be  avoided,  as  it  has  a  serious  and  depressing  efifect.  One  of  the  great 
advantages  of  antiseptic  dressings  and  catgut  sutures  is  the  length  of  tini<» 
between  such  disturbances  of  the  child.  The  gain  of  plaster  of  Paris  over 
other  forms  of  fixation  splints  is  the  fact  that  the  parts  arc  kept  so  abso- 
lutely free  from  motion  that  pain  is  practically  abolished  and  dressings 
are  rendered  very  infrequent.  Also,  all  dressings  should  be  conducted  in 
a  separate  room  and  as  far  as  possible  from  the  hearing  and  sight  of  other 
patients  (p.  232),  and  never  in  the  ward  in  the  presence  of  other  children. 
It  is  cruel  and  injurious  to  inflict  unnecessary  psychical  pain. 

An  efficient,  calm,  and  gentle  nurse  is  all-important,  and  as  a  rule  is 
a  much  better  caretaker  than  the  parent. 

Surgical  Scarlet  Fever.— The  susceptibility  of  oih» rated  and  wounded 
children  to  scarlet  fever  has  often  been  noted,  even  when  no  evidence  of 
sepsis  is  present.  Whether  the  eruption  is  accidental  from  sjx^cific  infection 
or  an  erv'thema,  the  existence  of  high  fever  and  a  scarlet  rash  certainly  gives 
credence  to  the  belief  that  it  is  a  true  scarlatina,  since  it  is  communicable 
to  other  patients  and  is  followed  by  albuminuria  and  des(|uamation.  If 
the  child  has  been  recently  exposed  to  scarlet  fever,  diphtheria,  or  other 
exanthematous  disease,  no  operation  should  l)e  performed,  except  in  emer- 
gency, until  the  full  period  of  incubation  has  Ixn^n  pass<^d. 


GENERAL  SURGICAL  CONSIDERATIONS. 

I  Pains. — A  very  dangerous  diagnosis  of  pains  in  the  limbs  in 
adolescents  is  that  of  "  growing  pains. "  Normal  growth  does 
pain,  and  when  a  child  is  afflicted  with  pain  at  night  after  an 
or  after  strains  or  exposure,  he  should  be  carefully  examined 
0U8  joint  disease,  or  for  periostitis,  or  rickety  hyperemia  of 
osteomyelitis. 


CHAPTER  II. 
SURGERY  OF  THE  HEAD  AND  FACE. 
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HYDROCEPHALIS. 

Hydrocephalus  is  an  accumulation  of  the  cerebrospinal  fluid  in  the 
ventricles  of  the  brain  or  in  the  subarachnoid  space.  Acute  external 
hydrocephalus  is  due  to  ti  thrombus  formation  in  the  venous  sinusei'.  or 
to  inflammatory  conditions  in  the  ventricles,'  or  to  tuben-ulous  infection. 
Acute  internal  hyuiuk  ephalus  is  caused  by  an  ei>endyniitii?,  with  se- 
rous effusion  into  the  ventricles  and  consequent  distention  and  i>rrssure. 
The  j«ymptoni8  will  be  headache,  re- 
traction of  neck,  convulsions,  hIow 
puli4e.  but  only  moderate  elevation 
»f  temperature.  CHUoNir  iNTtiHNAL 
H\nRorEf»HALU8  may  be  due  to  an 
oeclu.sion  of  the  aciuedurt  of  Sylvius^ 
or  to  any  obstruction  to  the  return 
of  venous  Viliiod  from  the  ventrieular 

The  condition  is  often  congenital 
»nd  progressive,  t^ometimes  attaining 
enormous  propoilions.  The  fonta- 
nellee  are  large  and  permanent,  the 
sutures  open  an<l  the  cranial  bones 
thin.  As  the  effusion  increases  the 
great  disparity  in  the  cranial  vault 
to  the  size  of  the  face  Ix'fomes  very 
Apparent,  the  heati  appearing  like 
an  inverte<l  pyramid  (Fig.  17).  The 
fronto* occipital  circumference  may 
reach  thirty  or  inoi*e  inches.  The  in- 
tellect is  enfeebled,  dentition,  speech, 
4Uui  loeomotion  are  retarded-     Later, 

itability.  convulsions,  coma  an*!  death  take  place.  It  is  rare  for  the 
patient  to  live  to  adult  life.  The  entire  cerebrum  is  sometimes  absent, 
juieneephalus  (Fig.  IS). 

Acquired  chronic  HvnRorEPHALrs  usually  occurs  In  the  course  of 
brain  tumors  and  its  diagnosis  is  dependent  on  the  symptoms  of  surh 
^uirths. 


Kio,    IT* — Hyilr>>crj»l»ri!i»'  cfni'1  with   n»<>il*«rwt««ly 
Urge  efFu-xiun.     Nolc  «»*<?»lliH':on  of  eyi^huilU. 


bpiUer  and  Alien,  Jowr.  Amer.  M«l.  Assoc.,  Apr.  13.  1907;   Univ.  of  Penna.  Med. 
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Treatment.— If  malnutrition,  rickelH,  congenital  syphilis,  or  alcohi 
ism  are  present,  appropriate  spc^cial  treatment  may  arrest  the  enlargement 
and  favor  ossification.  Every  ease  should  receive  mixed  mercurial  treat- 
ment. If  the  enlargement  is  of  acute  or  inflammatory  origin  it  should 
be  treated  with  antimeningoeoeeic  seruin, 

Tappinc;. — In  progressive  eases,  with  tlitninishing  mental  powers  an«l 
loss  of  vision,  withdrawal  of  the  fluid  is  iustifiahle;  also  in  acute  and  in 
tulierculous  meningitis  and  in  syphilitie  cases.  The  author  has  not.  how- 
ever, HUC(^eeded  in  gaining  more  than  slight  temporar}'  benefit.  A  small 
trocar  or  an  aspirator  may  he  empJoyed.  The  puncture  may  be  made 
through  the  anterior  or  the  posterior  foiitanelles,  if  open,  care  being  taken 
to  avoid  tht^  longituilinal  sinus,      Langenbeck  advised  puncture  through 

the  roof  of  the  orbit  to  reach  the  an- 
terior horn  of  the  ventricle:  the  upper 
eyelid  is  raised  and  the  puncture  made 
at  the  n»trotarsal  fold,  through  the 
tldrj  orbital  vault.  The  replaced  lid 
prevents  access  of  air  and  sepsis.  The 
puncture  may  also  be  made  at  any 
slesired  point  by  first  trephining  the 
skull,  a  method  which  permits  the  dis- 
lover}^  and  avoidance  of  blood-vessels 
ill  the  dura.  The  regions  to  be  avoided 
liiv  the  meningeal  and  middle  cere^bral 
arteries,  the  fissures  of  Hohmdu  and 
uf  Sylvius  an<l  the  motor  and  sense 
cptitres. 

Keen  advisi»a  the  selection  of  a 
point  one  and  one-half  or  two  inches 
above  and  behind  the  external  auditory  meatus  to  avoitl  the  lateral  sinus. 
After  trephiningt  the  trocar  is  pushed  two  to  two  and  one-half  inches  in- 
ward and  upward  in  the  direction  of  a  point  two  and  one-half  inches 
inward  above  the  opposite  external  auditory  meatus.  The  instrument  by 
this  route  is  carried  away  fri>m  the  basal  ganglia.  The  fluitl  should  be 
evacuated  slowly  ami  checked  if  the  pulse  falters  and  convulsive  move- 
ments or  contractions  of  the  pupils  appear.  If  sudden  alarming  symp- 
toms occur,  a  small  amount  of  sterile  saline  solution  may  be  injected. 
These  tappings  will  require  frequent  repetitions.  Spinal  puncture  (Fig. 
19)  in  the  cervical  or  lumbar  regions  will  also  temporarily  relieve  pres- 
Hure  but  will  need  to  be  repeated.^ 

Ltoation.— The  t>iiig  of  the  common  carotid  on  one  side  has  been 
tried,  followetl  in  two  weeks  by  ligation  of  the  other  in  the  hope  of  dimin- 
ishing the  formation  of  the  cerebrospinal  fluid  from  the  choroid  plexus. 
Its  benefit  in  very  problematical. 

Injection.  —  Injections  of  iodine,  fonnahlehyde  or  alcohol  in  weak 
solutions  have  been  suggested  to  lessen  reproduction  of  the  fluid  but  may 
induce  convulsions. 


\rnkiim.       V   fi-tni-   liotTi   willi    Itnii 
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Trbphinino  and  Drainage. — Continuous  tlriiinuge  into  the  tissues  o( 
the  Bcalp  or  neck  by  small  metal  or  rubber  tubes  or  catgut  has  been  advo- 
^eatecK  but  adtb  to  the  clanger  of  infective  meningitis. 

The  ventricles  have  also 
lieen  drained  into  tlie  auhnrnch- 
noid  space,  enabling  the  large 
veins  of  the  meninges  to  aid 
,the  veins  of  Calen  and  the  Pac- 
chionian bodies  in  currying  off 
the  fluid.'  Perkins  has  with  sue- 
eesw  trephined  the  occipital  hone 
And  tapped  the  subarachnoid 
space  t>eneftth  the  cerc*beIJurn. 

Drainage  of  the  spinal  canal 
into  the  jyost peritoneal  conncciive 
tissue  may  be  accomplished  by 
laminectomy  and  eeliotomy,  or 
the  biidy  of  a  vertebra  may  l>e 
Irephincil  ihrougli  the  abdomen 
and  a  double  silver  tube  inserted. 

In  purulent  meningitis  the 
spinal  canal  may  be  fliished  from 
the  ventricle  to  the  loins  with 
salt  solution. 

Basilar  decompression 
has  been  practised  without  [>er- 
tnanent  lienefit. 

Ilydrocephakis  should  not 
operated  if  spina  bifida  ex- 
ists, nor  shouhl   the  latter   be 
.Bttacked    when    the    former    is 
present,  since   cranial    enhirge- 

ment    often     follows    even    when         „     Ku.lO.-Tlurrt  .t^p  in  technic  of  lumbar  pun.  tur,?- 
not  previously  noticeable.  (PfaunfllenuidSctiltiaaun&n.) 


ENCEFHALCK'ELE. 

Synonyms:   Hydrenc?eplmloc«le :    hernia    of    the    ineninges;    meningocele; 
nietiingo-**  necphuli.H*ele . 

This  congenital  <lefect  consists  of  a  small  or  large  opening  in  the  skull, 
itting  a  hernia  of  the  meninges  containing  cerebrospinal  fluiti  with 
or  without  brain  substance,  The  protrusion  usually  occurs  in  the  occip- 
ital region  <Pig.  20),  but  may  appear  in  front  (anterior  meningocele)  or 
lownward  toward  the  fauces,  or  at  any  point  over  the  ventricles  but  not 
ovpr  the  fontanelles.  Early  trauma  of  the  embryo  is  the  possible  cause, 
an  the  coexistenc<»  of  spina  bifida  or  cleft  palate  would  indicate  a  general 
lack  uf  developmental  supervision  by  the  nerve  centres,' 


*  Horolcy,  Jour.  Amer.  Med.  Aasoc.,  July  7.  1906. 

'  Hajcsard,  Trans.  Southern  Surg,  and  Gyn.  Awoc.,  1904. 
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1  cephaloceles  often  contain  cerebellar  tissue  and  may  com- 
th  lateral  or  with  fourth  ventricles.     The  brain  is  sometimes 
and    porenpephalus   or   hydrocephalus   may   coexist.     The 
iG  a*5ssiie  or  pedunculated.     It  pulsates  during  crying  or  strain- 
ing, and  the  infant  complains  when  pres- 
sure is  made  upon  the  tumor,  convulsions 
or  coma  even  being  excited. 

Diagnosis. — Hematoma  of  the  scalp 
from  injury  during  labor  and  dermoid 
CYSTS  do  not  lessen  under  pressure,  and 
compression  gives  no  discomfort  to  the 
child.  Around  the  margin  of  a  hematoma, 
however,  a  ledge  may  give  the  false  im- 
pression of  an  opening  in  the  skull. 

Prognosis.  —  Fortunately   these   cases 

are  likely  to  die  early.     Operative  results 

give  about  20  per  cent,  of  fatality  with  later 

deaths  from  hydrocephalus  or  convulsions. 

If  the  tumor  is  stationary,  protection  with  a  nightcap  and 

ler  compress  only  is  needed.     Ligation,  single  or  double,  and 

riction  are  dangerous,  as  it  is  impossible  to  determine  the  nature 

jiitH  and  sepsis  is  likely  to  follow.     Aseptic  tapping,  either  local 

only  a  temporiiry  measure.     Injection  of  iodine  is  dangerous. 

t  fmlarging  tumors,  excision  is  justifiable  under  the  strictest 

tn  flaps  are  turned  back,  and  a  clamp  or  a  Hgature  placed  around 

he  durai  sac,  to  lie  tightened  as  soon  as  the  dura  is  opened  and 

are  ascertained  to  be  only  fluid.     Close  suturing  of  the  sac  with 

hould  be  practised,  the  skin  flaps  tightly  sewn  and  firm  aseptic 

ipplied.     If  the  cranial  opening  is  small,  an  osteoplastic  flap 

1  the  outer  plate  of  the  skull  may  be  transplanted  or  a  cellu- 

pplietl.      IjRiikage  with  fatal  result  is  common,  yet  as  excision 

jperation  that  promises  hope  of  cure,  it  should  be  undertaken 

jsur^con,  especially  in  pedunculated  cases. 

MICROCEPHALUS. 

time  it  WH.^  iirj^ued  that  the  mental  deficiencies  of  idiots  and 
d  children  with  diminutive  heads  were  due  to  the  premature 
e  fontaiielle^  and  sutures  of  the  skull  and  the  consequent  ina- 
hraiii  to  enlarge  normally.  It  is  now,  however,  well  under- 
lie craniuiii  U  small  because  the  brain  is  small  and  undeveloped, 
nt. --LiNEAH  tkaxiotomv,  as  performed  to  permit  expansion 
has  proven  very  dangerous  to  life  and  exceedingly  disappoint- 
uUs  as  T-ega rds  improvement  of  mentality. 
he  strictest  aseptic  precautions,  a  furrow  is  cut  into  the  skull 
r-line  of  the  forehead  to  the  occiput,  an  inch  and  a  half  from 
jsuture  in  order  to  escape  the  longitudinal  sinus.  This  furrow 
ith  strong  rongeur  forceps,  the  lower  blade  flat,  as  employed  in 
'  ( Fig.  162,  p,  243) ,  or  the  section  may  be  made  with  a  Cryer  pro- 


CEPHALHEMATOMA.  31 

tected  cranial  saw,  or  a  circular  saw  or  drill  driven  by  a  surgical  engine,  or 
by  a  Gigli-HfiBrtel  wire  saw.  The  removal  of  the  cerebrospinal  fluid  tem- 
porarily reUeves  pressure  and  an  apparent  gain  may  be  noted,  which  is  but 
transient. 

CEPHALHEMATOMA. 

Blood  tumors  of  the  scalp  and  beneath  the  pericranium  frequently 
occur  after  instrumental  deUveries  and  can  be  distinguished  from  the 
caput  succedaneum  of  child-birth  by  the  speedy  subsidence  of  the  latter 
condition.  When  the  tumor  is  soft  and  the  inflammatory  border  presents 
a  ledge,  a  fracture  of  the  skull  may  be  simulated.  The  peculiar  crackling 
sensation  felt  under  pressure  at  a  later  period  is  not  due  to  an  absorption 
of  the  bone  but  to  new  bpny  deposits  beneath  the  pericranium.  The  diag- 
nosis from  encephalocele  and  meningocele  also  is  sometimes  difficult,  owing 
to  the  hardened  rim  at  the  base  of  the  tumor  giving  the  sensation  of  an 
opening  in  the  skull,  but  the  orifice  in  meningocele  is  rarely  as  large  as  the 
base  of  a  hematoma. 

Treatment. — Ice  may  be  applied  but  these  blood  tumors,  unless  they 
suppurate,  should  be  let  alone,  as  absorption  will  slowly  occur.  Pressure 
is  unnecessary.  The  surface  may  be  frequently  bathed  with  hamameUs 
and  alcohol. 

CEREBRAL  HEMORRHAGE  IN  THE  NEW-BORN. 

From  too  long  retention  in  the  pelvis  or  from  too  violent  pressure  of 
the  forceps,  an  intracranial  hemorrhage  may  destroy  the  infant  or  it  may 
be  bom  with  paralysis  (see  Cerebral  Spastic  Paralysis)  or  convulsions. 
Trephining  and  removal  of  the  clot  if  it  can  be  located  is  sometimes 
helpful. 

DERMOID  CYST. 

Dermoid  cysts,  originating  from  aberrant  germinal  cutaneous  cells 
of  the  epiblast,  are  found  chiefly  on  the  face  and  neck  and  head.  They  may 
exist  wherever  embryonal  fissures  have  failed  to  close.  Their  contents 
are  proliferated  epidermal  cells,  sebaceous  matter  and  sometimes  hair  and 
fluid,  differing  from  ordinarj^  sebaceous  tumors  of  the  scalp  or  face.  They 
are  more  firm  than  nevi  and  are  not  discolored. 

Hemoval  is  sometimes  difficult,  and  over  the  cranium  the  operation 
should  be  conducted  with  caution,  lest  an  error  in  diagnosis  should  have 
\yeei\  made,  since  the  bone  may  have  been  absorl>ed. 

At  the  base  of  the  nose,  it  is  essential  before  attempting  their  removal 
to  distinguish  them  from  anterior  meningocele.  The  contents  cannot  be 
pressed  back  into  the  skull  and  pressure  does  not  cause  the  child  to  cry. 

PORENCEPH.\LUS. 

Porencephalus  may  l)e  congenital  or  acquired.  In  the  latter  case, 
the  existing  cavity  in  the  brain,  usually  on  the  cortex,  is  due  to  the  late 
resuhs  of  meningeal  hemorrhage.  The  author  trephined  a  chikl  of  seven, 
with  bilateral  cerebral  spastic  hemiplegia  present  since  birth,  with  at  he- 
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toid  movements,  epileptic  convulsions,  and  weakening  of  mental  faculties. 
The  patient  died  of  surgical  8c!irlet  fever  on  the  nineteenth  day.  The  ponpn- 
cephalic  cavity  involveti  the  Rolaiidic  region,  was  tilled  with  several  ounces 
of  clear  liquid,  and  the  bottom  of  the  crater  opened  into  the  lateral  ventricle 
iFig.  21).  The  cavity  extended  over  the  whole  region  of  cortex  corre- 
sponding to  the  di.strihution  of  the  niidclle  corehnd  artery.' 


Fin.  21. — Pnr*iij<3«pltii!ic  brAiii.    Cuvity  Icttdki^  (o  vfutritle  uu*J  fjllitiJ  with 


TirBERCULOUS  MENINOFTIS. 

Tuberculous  meningitis  iH  a  condition  in  nearly  all  iiistauees  secondary 
to  a  tuberculous  lesion  in  joint,  bone,  or  other  tts^sue. 

Often  unexpectedly  and  without  any  known  cause,  symptoms  will 
present  themselves  due  to  infection  from  tubercle  bacilli  or  their  ptomainea 
through  the  blood  current.  The  resultant  intraventricular  and  meningeal 
effusions  that  follow  the  deposit  of  tubercles  produce  an  aci^te  hydro 

C?EPHALl  s    (p.  27). 

Symptoms.  —  The  typical  symptoms  are  restlessness,  peevishneas, 
vomitings  constipation,  headache*  The  child  loses  appetite  and  fiesh, 
often  vomits  persistently.  The  piiin  in  the  head  causes  frequent  complaint 
either  by  voice  or  by  movement  of  hand.  At  night  the  pain  arouses  the 
patient  from  sleep  with  a  sharp  meiiingitic  scream.  The  child  is  first 
apathetic,  then  drowsy,  then  delirious,  with  convulsions  and  deepening 
coma  ending  in  death.  The  child  dreads  the  light,  the  pupils  may  be  con- 
tracted or  unequal,  the  retina  congested  and  strabismus  is  common.  The 
head  is  retracted  and  the  expression  anxious.  Pulse  and  temperature  are 
at  first  subnormal  but  rise  as  the  disease  advances  toward  death.  The 
percentage  index  of  the  polynuclears  to  the  lymphocytes  is  regarded  as 
a  guide  in  diagnosis,  the  tuberculous  infection  being  intlicated  by  an  excess 
of  lymphocytes.* 


^  Willard  and  Lloyd,  Amer,  Jour.  Med.Sci.,  Apr.,  1802;  Trans.  Phil.  Co.  Mcd.Soc.,  1891, 
'  Archives  of  Pediatrics,  Oct.,  VJOS, 
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Prognosis. — The  result  is  always  unfavorable. 

Treatment. — Up  to  the  present  time  treatment  has  utterly  failed  to 
arrest  the  disease.  Ice  bags  to  the  head,  calomel  purgation,  and  continu- 
ous small  doses  of  calomel  are  the  only  measures  that  offer  any  hope  of 
tempo rarj'  relief.     Early  blistering  annoys;  later  it  is  useless. 

LcMBAR  PUNCTURE  (Fig.  19,  p.  29)  with  hypodermic  needle  through  the 
space  between  the  fourth  and  fifth  lumbar  spines  may  draw  away  a  portion 
of  the  cerebrospinal  fluid  and  give  slight  relief  from  pressure,  but  will  not 
affect  the  meningeal  tubercles.  With  the  patient  sitting  and  body  bent  well 
forward  this  interspace  is  on  a  line  with  the  top  of  the  crests  of  the  ilia.  For 
purposes  of  diagnosis,  except  for  epidemic  cerebrospinal  meningitis,  the 
bacteriological  examination  of  the  fluid  has  not  thrown  any  light.  The 
author  has  trephined  without  benefit. 

Bromides,  iodides,  and  opium  are  useful  only  as  sedatives.  All  noise 
and  light  should  be  excluded  from  the  room,  the  ears  being  stopped  with 
cotton  and  the  eyes  covered. 

Antimeningococcic  serum  may  be  tried. 


HARELIP. 

Faulty  development  or  non-union  of  the  maxillary  processes  of  the 
first  visceral  arch  in  the  fetus  will  result  in  harelip,  cleft  palate,  or  other 
malformations.  The  visceral  arches  are  developed  during  the  third  week 
of  intra-uterine  life,  and  by  the  sixth  week  the  maxillary  processes  have 
united  not  only  with  each  other  but  also  with  the  lateral  arches  and  the 
frontonasal  process  that  has  pushed  down- 
ward from  the  ventral  surface  of  the  anterior 
part  of  the  head  to  form  the  vomer.  The 
oral  cavity  is  separated  from  the  nasal  cavity 
by  the  union  of  the  two  maxillary  processes 
of  the  horizontal  palatal  plates.' 

If  the  maxillary  and  frontal  processes  fail 
to  unite  on  either  side,  sin«!:le  harelip  will 
residt ;  if  on  both  sides,  double  harelip.  The 
intermaxillary,  the  region  of  the  incisors,  is 
develoiK'd  from  the  frontonasal  process,  con- 
secjuently  harelip  is  never  median.  While  it 
n'scMubles  the  cleft  lip  of  the  hare,  it  practi- 
cally never  exists  at  the  median  line,  and 
more  frecjuently  is  found  on  the  left  than  on 
the  rijiht  side. 

Varieties. — A  single  harelip  is  shown  in 
Fig.  22.  Double  and  complkated  defects 
may  l)e  associated  with  cleft  into  one  or  both  nostrils,  or  may  notch  the 
alveolus,  or  extend  back  through  hard  and  soft  tissues  constituting  cleft 
i».\L.\TE;  or  again  the  intermaxillary  bone  may  project  forward  in  various 
shajies  through  the  divided  lip  and  Ih?  attached  to  the  nose  (Fig.  23). 


Fh!.  '2'2.-  Han'lip  cm  loft  side, 
with  fluttfiiiiit;  of  left  iiu.«ul  ala  and 
cU'ft  pulat»*.  Hotli  tlefet't.s  later  clu>e<i 
by  operation. 


Piersol's  Anatoinv,  (K)  ami  1589. 
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Causes. — Heredity  undoubtedly  plays  an  important  part  as  the 
malformation  can  often  be  traced  through  several  generations  of  germ 
ilefect.  Maternal  impressions  can  have  no  affect  except  that  a  violent 
ner\'ous  shock  in  the  earliest  weeks  of  pregnancy  might  disturb  central  nerv^e 
control  of  embryonal  cell  formation.  Early  intra-uterine  trauma  may  also 
produce  defective  tIevelDpment. 

Time  for  Operation. — As  the  deformity  is  a  most  unsightly  one  and 
distressing  to  the  mother,  it  should  receive  early  attention.  Associated 
cleft  palate  seriously  interferes  with  sucking  by  the  infant  and  is  the  chief 
cause  of  the  mahuitrition  and  death  in  thin  class  of  cases. 

Opinions  differ  greatly  as  to  the  time  of  operation.  In  simple  or 
double  hai-elip  without  cleft  of  hard  palate,  the  operation  should  bo  delayed 

until  the  child  has  Ix'gun  to  be  well  nourished. 

nThe  TIME  OF  ELECTION  IS  during  the  third 
month,  before  dentitiori  has  conimencecl  and 
l>efore  the  infant  has  lx>en  expose<l  to  exhaus- 
tive febrile  diseases.  It  is  important  that  the 
patient  shall  be  in  the  l^est  possible  health »  as 
speedy  firm  union  is  essential.  Young  children 
bear  the  loss  of  blood  badly  and  precautions 
must  be  taken  to  lessen  both  hemorrhage  and 
lo.ss  of  bodily  heat.  In  coses  complicated  with 
(LEFT  PALATE,  the  time  of  operation  varies  with 
different  surgeons.  Brophy  operates  during  the 
firj^t  thi-ee  months,  fii*st  on  the  cleft  palate  in 
order  that  more  room  and  light  Im*  afforded  for 
the  serious  internal  operation,  and  closes  the  lip 
later;  other  surgeons  operate  first  upon  the  lip 
in  order  to  gain  arlditional  lateral  pressure  in 
narrowing  the  bony  cleft  in  (he  palate. 

Anesthetic. — Ethyl  chloride  or  ether  or  chloroform  may  be  adminis- 
tered, preferably  the  latter.  A  Junkers'  anesthesia  apparatus  introduces 
the  vapor  within  the  nose  without  interference  with  the  operator.  Allen's 
apparatus  is  also  of  atlvantage.  An  extemporized  apparatus  is  described 
on  page  U. 

Operation. — The  parts  should  be  thoroughiy  cleansed  previous  to  the 
operation  ami  the  surgeon  should  use  evenk^  aseptic  precaution,  since  speedy 
union  is  essential.  The  nose,  mouth,  and  throat  am  sprayed  with  boric  acid 
solution,  or  bromide  of  potash,  or  cocaine  solution.  The  child's  body  is 
swathed  in  cotton  wadding  and  bandages  to  prevent  loss  of  bodily  heat. 
An  assistant  should  stand  ready  to  compress  with  fingers  the  coronary 
arteries  before  they  are  divided  while  his  fmgers  can  at  the  same  time  com- 
press the  facial  arteries  as  they  pass  over  the  lower  jaw.  A  sea  sponge 
with  string  attached  is  packed  in  the  mouth  to  prevent  blood  from  entering 
the  pharynx.  A  sharp,  slender,  straight  bistouiy,  two  hemostats^  small 
toothed  tissue  forceps,  straight  needles,  ligatures,  sutures,  and  blunt  scissors 
will  be  required.  The  incision  must  be  planned  with  an  a rtistico -surgical 
design  in  view.  It  is  not  enough  to  simply  make  two  raw  surfaces  and  bring 
them  together,  with  the  result  of  disfiguring  the  patient  for  life  with  a  deep 


piHJiTiM  uiiii  .11  liichrneiU  of  inter' 
inuvilli'irv  pnrtM»ri  to  the  tip  ff 
the  uvitv  unU  wilh  witle  clen  of  the 
pAJate. 
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depression  in  the  border  of- the  lip  and  a  sunken  perpendicular  cicatrix.  The 
normal  lip  has  a  central  projection  at  the  free  border;  to  secure  this,  all 
tissue  and  skin  must  be  saved,  at  least  until  the  completion  of  the  operation. 
The  paring  should  therefore  be  made  not  only  double  V-shaped  {Q)  from 
above  downward  but   also  V-shaped  from  behind  forward,  so  that  the 


Fig.  24. — Flap  operation  for  single  harelip  in  order  to  secure  final  median  projection  of  lipi 


mucous  surface  will  be  shorter  than  the  skin.  It  should  be  V-shaped  per- 
pendicularly 80  that  when  the  double  V  ( <} )  angles  are  drawn  together,  the 
free  border  may  be  protruded. 

For  the  simplest  defect,  the  incisions  of  N^laton  are  sufficient,  the 
rhomboid  space  when  united  by  sutures  giving  excellent  closure.    For  deeper 
clefts,  two  parings  are  made  from  the  nose  down  to  the  vermilion  line, 
leaving  the  bases  of  the  flaps  at- 
tached  near  the  border   (Fig.   24). 
These    two    flaps    are    then    drawn 
downward  with  forceps  and  sutured 


<r 


Fio.  25. — Single  harelip  <»n  right  ^i<le.   Fi'<.'»iirr  Hosed 
by  flapup«ratioii. 


Fm 


Hjirelip  c!o<.o«l  by  flap  operation  <FJK.  25). 
Central  lip  projet'tnm  Mfunil. 


in  ad<lition  to  the  sutures  in  the  lip  above.  Xo  tissue  is  sacrificod  until 
the  completion  of  the  oi>erati()n.  and  even  then  an  excess  should  be  left 
for  future  contraction  (Figs.  25  and  26).  Later,  any  surplus  may  Ix^ 
.snipped  with  scissors.  This  gives  ultimately  a  normal  central  eniinonce 
instead  of  a  depression  at  the  free  lip  border.  -\nothor  method  is  to 
sacrifice  the  flap  upon  one  side  and  to  draw  acro.ss  the  border  a  full  flap 
from  the  oppo.site  side. 
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lus  other  complicated  mortising  incisions  have  been  planned 
|l  to  special  deformities.* 
|nym  and  nil  bands  between  the  lip  and  gums  are  divided  close 

:^o  freely  t  hat  no  tension  remains  upon  the  flaps. 

Han^lip  pins  are  now  rarely  used,  as  they  produce  large 

ley  are  very  useful  as  splints  to  the  Up  in  wide  gaps.     Silver 

[ad  plates  have  also  become  obsolete.     Black  iron-dyed  silk 

carbolated  petrolatum  or  colored  silkworm  gut  or  celluloid 

trsehair  may  be  used  for  sutures,  the  first  stitch  transfixing  the 
jteries,  the  straight  needle  passing  to,  but  not  through,  the 
liibrane.     Edges  must  be  approximated  accurately,  but  sutures 

so  tightly  drawn  as  to  strangulate  tissues.     The  mucous  under 
le  flaps  should  also  be  sutured. 
|gSp — The  wound  may  be  left  exposed  to  the  air,  being  brushed 

with  a  ten-grain  solution  of  bisulphate  of  quinine  to  prevent 
bm  licking  it  with  the  tongue,  or  it  may  be  covered  with  corn- 
lure  of  brnzoin,  or  with  strips  of  gauze  and  collodion.  Where 
►n  existii,  as  when  the  intermaxillary  section  has  been  removed, 
[tic  adhesive  strips  extending  across  the  face  from  below  the  ears 
the  act  of  crying  from  making  traction  upon  the  sutures  by 
luscles,  The  flaps  must  be  first  well  drawn  toward  the  median 
,he  appliciition. 
|If  harelip  pins  are  used,  the  first  one  transfixes  the  coronary 

others  i-each  to,  but  not  through,  the  mucous  membrane.     The 

itures  thrown  over  the  pins  in  an  oval  or  figure-of-eight  manner 

the  edges  in  accurate  apposition,  but  should  not  strangulate 

he  tissues.     The  vermilion  border  and  mucous  surface  are  then 
|i  fine  iron-dyed  silk  coated  with  carbolated  petrolatum, 
reatment.^ — The  child  should  be  fed  with  a  spoon  or  eye  dropper 
|nodynes.     The  mouth  may  be  sprayed  with  boric  acid  solution 

I)rovoke  crying.  Sutures  should  be  cautiously  removed  on  the 
|rth  day,  the  head  being  grasped  and  the  cheeks  and  lips  being 
ted  by  an  assistant  during  the  procedure  and  afterwards  fixed 
[ional  week  by  long  adhesive  strips.     During  such  removal,  the 

\yQ  tijehtly  rolled  in  a  towel  firmly  controUing  the  arms. 

Harelip.— The  operation  for  double  harelip,  if  uncomplicated 
|;iite  or  by  protrusion  of  the  intermaxillary  bones,  is  conducted 
|ame  lines  as  in  single  cleft,  the  parings  being  made  to  spare 

tues  for  flaps  to  cover  the  entire  raw  border  of  three  sides  of 
|>ortion  or  by  utilizing  portions  of  the  central  section  and  making 

operations  (Fig.  27). 

:ated   Hareh'p. — The  disposal  of  an  intermaxillary  projection 

Iny  difficult  problems  (Figs.  28  and  29).     If  double,  with  cleft  of 

1  palate,  the  section  bearing  the  incisor  teeth  can  sometimes  be 

I  into  the  fissure  and  sutured  to  the  freshened  sides  of  the  alveolus. 

preraaxillary  bone  may  be  fractured  and  pushed  backward,  or 

covering  of  the  vomer  may  be  split  and  dissected  back  with 


Brj'ant's  Operative  Surgery,  i,  536. 
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the  periosteum,  after  which  with  sharp  osteotome  or  strong  scissors  an 
inverted  V  may  be  cut  from  the  bone.  In  some  cases,  however,  this  pro- 
cedure interferes  with  the  subsequent  closure  of  the  bony  cleft. 

If  the  cleft  palate  operation  is  done  primarily,  the  bony  portion  of  this 
intermaxillary  projection  may  be  utiUzed,  or  it  may  be  cut  away  with  chisel 
or  bone  forceps  or  knife,  care  being  taken  to  preserve  a  good  septum,  and 
soft  tissues  saved  if  available.     When  the  central  portion  is  attached  far 


Fio.  27. — Flap  operation  in  double  harelip,  when  intermaxillary  portion  can  be  utilised. 

forward  on  the  nose,  it  cannot  be  utilized  without  narrowing  the  nostrils 
so  much  as  to  obstruct  breathing.  Care  must  be  taken  not  to  obstruct 
the  nares,  especially  in  wide  clefts. 

When  the  alveolus  is  fissured  and  one  nostril  depressed,  the  septum 
can  sometimes  be  chiseled  and  slid  aside  and  a  plastic  performed  later,  but 
when  the  cleft  extends  into  the  nasal  cavity  on  one  or  both  sides,  either 
with  or  without  cleft  palate,  a  perfect  result  is  difficult.  The  bony  and 
integumentary  parts  of  any  existing  intermaxillar}''  portion  should  be  uti- 


Fio.  28. — Ckmiplicated  double  harelip  with  cleft 
of  liard  and  M>ft  palate.  Intermaxillary  segment 
attached  to  nose.     For  result  see  Fig.  29. 


Fio.  29.  —  Result   of  plastic   operations  on  child 
shown   in    Fig.  28. 


lized  as  far  as  possible.  A  floor  to  the  nose  may  be  constructed  by  Giraldes' 
method  by  cutting  flaps  from  the  upper  n»pion  of  the  li]),  their  cut  sur- 
faces to  be  turned  upward  and  sutured  across  the  nasal  jrap.  while  the 
tissues  nearer  the  border  are  to  be  utilized  to  form  pla.stic  flaps  below. 

In  double  harelip  with  projecting  intermaxillary  portion  and  cleft  of 
the  nares,  a  paring  from  either  side  of  the  teat  may  be  turned  across  the  en- 
trance of  the  floor  of  the  nose,  while  the  lower  borders  are  used  as  plastic 
flaps  as  in  Giraldes'  method. 
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CLEFT  PALATE. 

Cleft  palate  is  due  to  the  iion-iinion  in  fetal  life  of  the  frontonasal, 
palatal,  superior  iiuixilliiry,  anil  intermaxillary  pronesses  of  the  ftrnl  vi^;- 
ceral  arches.  In  uonual  fetal  development  the  palatal  processes  of  the 
maxillary  unite  in  the  tiiiddle  line  and  blend  with  the  incisive  bones,  while 
the  vomer  pushes  downward  from  the  frontonasal  process  to  meet  this 
junction.  The  cleft  may  extend  in  severe  cases  from  the  soft  pah»te  through 
the  hard  pahtte,  alveolus,  and  lip*  or  it  may  include  only  a  portion  of  this 
tlistance.  The  accompanying  hareup  may  be  bjngle,  double,  or  com- 
plicated (p.  33). 

Causes. — A  predisposing  cause  is  heredity*,  this  defect  being  noted 
through  several  generations.  LvTRA-rTERixE  trauma  during  the  very 
early  weeks  of  pregnancy  may  act  upon  the  central  nervous  system,  inter- 
fering with  the  controlling  formative  power. 

Illness  of  the  mother  with  resultant  poor  nutrition  of  the  fetus  may 
also  asjsist  in  producing  tlie  iJcforniity.     The  arches  having  failed  to  unite  in 

the  early  intra-ulerine  months,  the  me- 
cluuiical  pressure  of  the  lower  jaw  and 
rhe  wedge  action  of  the  tongue  force 
wider  the  yielding  rleft. 

Time  of  Operation. —  The  time  for 
operation  will  depend  upon  the  proce- 
dure decidetl  upon.  Formerly  surgeons 
advised  waiting  until  the  tliird  year,  i.<?., 
beyond  the  period  of  primary  dentition^ 
the  palatal  phistic  oiMMalion  bfting  piv- 
ceded  by  ch)sui"e  of  the  hait'lip  in  the 
third  month  of  life  in  order  to  narrow^ 
the  cleft  by  buccal  pressure  (Fig.  30). 
The  disadvantage  of  this  delay  is  obvi- 
ous, as  the  muscles  of  phonation  will  not 
be  normally  developed  while  the  child 
is  learning  to  talk.  Three  years  should  certainly  be  tiie  limit  of  waiting. 
If  on  the  other  hand  the  Brophy  method  is  selected,  the  ojieraticm  should 
be  done  in  the  lii*st  three  months  of  life  before  dentition  troubles  have  com- 
menced,  provided  the  infant  is  thriving  well,  since  the  maxiltarj^  bones  are 
at  this  period  soft,  cartilaginous  and  easily  molded  or  fractured.  Other 
surgeons  ojjerate  when  the  child  is  only  four  days  old.  The  tendency  of  all 
surgeons  is  to  close  the  cleft  much  earlier  than  was  formerly  the  custom. 

If  ilelay  is  necessary'  from  any  cause,  forcible,  manual,  lateral  com- 
pression' should  be  made  several  times  in  the  day. 

Unfortunately,  in  the  ca.ses  of  extreme  deformity  with  wide  cleft  and 
with  complicated  double  hareUp  (Fig,  31),  the  impossibihty  of  sucking  and 
the  consequent  malnutrition  seriously  interfere  with  ojieration,  since  it  is 
important  that  healthy  action  be  present  to  insure  prompt  primary'  union. 
Many  infanta  die  from  causes  resulting  from  faulty  respiration,  deglutition^ 


Fto.  3n.— Cleft  pstnteof  mildeBt  decree  and 


Roberta.  Amer  Jour.  Med.  ScI.,  July,  1907;  Willard,  Phila,  Med.  Times,  1893. 
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nutrition.  Early  operation,  therefore,  is  preferable  if  the  child  is  mod- 
erat€!ly  healthy.  A  special  nipple  to  take  the  place  of  the  missing  palate 
is  advisable. 

If  early  closure  of  the  cleft  is  decided  upon  in  advance  of  the  operation 
<in  the  harelip,  the  correction  of  the  disfiguring  lip  deformity  must  bo  de- 
ferred in  spite  of  the  objections  of  the  parents.  Room  in  needed  for  placing 
bone  and  velum  sutures.  Abundant  electric  hetullight  is  required.  A 
special  mouth-gag  ami  speculum  are  helpfoU  or  Whiteheatfs  gag,  or  two 
blunt  cheek  retractors  connected  beliind  the  neck  with  an  elastic  may  l>e 
employed. 

The  operator  may  stand  above  the  patient  if  the  head  is  thrown  far 
back,  Rose's  head  down  position,  over  the  end  of  the  table,  or  he  may  stand 
at  the  right  hand  side  with  a  bright  electric  light  or  Bkylight  above,  the 
infant's  shoulders  being  supported  on  a  sand- 
bag. The  body  and  limbs  should  be  swathed 
in  cotton  and  the  patient  placed  upon  an 
electrically  heated  pad  to  prevent  loss  of 
body  heat  from  shock  or  hemorrhage. 

Anesthetic.  ^  For  closure  of  the  soft 
piitate  alone,  cocainization  is  sufficient.  Kvcn 
when  a  hard  palate  is  to  be  operated  upon 
10  an  adolescent^  the  primary  paring  may  be 
made  under  cocaine  and  swallowing  of  blood 
avoiiled. 

Chloroform  is  the  best  anesthetic. 
Junker's  inhaler  permits  the  vapor  to  be 
carried  into  the  nose  without  interfering 
vrith  the  operator.  Allen's  apparatus  is  also 
iicr\'iceablo  but  more  expensive.  An  improviseil  inhaler  may  be  made  b)^ 
covering  the  top  of  a  glass  or  metal  irrigator  or  funnel  with  gauze  upon 
which  the  chloroform  is  dropped.  A  short  rubber  tube  leads  the  vapor 
into  both  nasal  cavities  by  a  Y-branched  section  and  is  out  of  the  way 
of  the  surgecin.  Full  anestheiaa  can  he  first  establif^hed  under  ether, 
then  chloroform  continued  throughout  the  operation,  the  gauze  pad  being 
held  in  long  forceps.  The  nose  and  fauces  should  Ije  sprayed  in  a<1vance 
with  cocaine  or  bromide  of  potash  solution,  and  a  hypodermic  given  of 
tnoq)hia  and  atropine  suited  (o  the  age  of  the  child,  Adit*nalin  and  alum 
should  be  employed  during  the  operation  to  lessen  hemorrhage.  Occasional 
inx'ersion  of  the  child  will  lessen  the  amount  of  blood  and  mucus  swallowed. 

Staphylorrhaphy. — Closure  of  the  soft  palate  h  performed  by  grasp- 
ing the  tip  of  the  uvula  with  a  pair  of  mouse-toothed  forceps  and  with  a  thin 
very  sharp  bistoury  paring  the  entire  border  of  the  V.  Sutures  are  then 
inserted  and  the  edges  temporarily  drawn  together  to  ascertain  the  points 
of  tension.  The  section  of  the  tensor  palati,  close  to  the  alveolus  as  it 
passes  around  the  hamular  process  just  behind  the  molar  teeth,'  or  of  the 
palatopharyngeus  (Fig.  32,  Piersol)  in  the  free  border  of  the  velum  is  sel- 
dom required  in  simple  cleft  of  the  soft  palate,  nor  will  it  be  always  neces- 


h&relip  mmi  HTiAchmerit  uf  iiitcmiaxil- 
Ury  pcirtion  to  the  tip  of  thm  wmc 


Agnew,  System  of  Surpery,  vol.  ii,  p.  977, 
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sary  to  separate  the  base  of  the  velum  from  its  attachment  to  the  outer 
angles  of  the  hard  palate.  These  procedures  add  to  hemorrhage  and  pro- 
mote the  formation  of  cicatiicial  tissue  that  interferes  with  subsequent 
good  phonatioo. 

Uranoplasty  (Closure  of  the  Hard  Palate),— Brophy's  iechnic'  conjsLst.* 
in  forcibly  crushing  together  the  ««/jmor  maxilla  of  the  infarU  by  hand  or 
by  flat  forceps.     Then  by  strong  needles,  wires  are  passed  through  these 


Nasal  septum 


Eustachian  t(ib« 


Levator  patall 


Eirtemal 
iMerygoid 


LCT'OtOT  \>iUl\ 


Ten<»or  palati 


E '"••jU-rior  surlacc *>(  tofig\»e 


Posterior  crico^oieacKld 


FtG.  32. — Levator  palaii  and  piLliili'(jlmryiiKeu»  iuti^i-lef<.  u>  im  ciJiiMidercKi  in  op«rati<m  for  deft 
pulat<*.    (Piersol'a  Anatomy.) 


two  bones  from  one  side  of  the  miirous  surface  above  the  alveolus  at  the 
fold  where  the  gums  join  the  cheek  to  the  oppo^site  side.  This  line  is  above 
the  level  of  the  hard  palate  anil  above  the  teeth  genus.  Perforated  leaden 
plates  are  then  applied  between  the  gums  and  the  cheeks  on  either  side  and 
the  two  wires  twisted  together  over  them,  clamping  the  two  bones  as  nearly 


'  Brophy,  Tmns.  Araer.  Siiig.  Aasoe.,  1904,  124;  Sour.  Amer,  Med.  A«80c.,  Au^.  24, 
1SK)7,  662;  and  Treatise  on  Deformities  of  the  Mouth. 
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po«.sible  to  the  median  line.  The  wire  tie-plates  are  retained  for  weeks, 
ThiH  forcible  compression  may  produce  a  greenstick  fracture  up  to  six 
mouths  of  age,  but  after  that  period  a  saw  or  osteotome  is  necessary  to 
weaken  the  body  of  the  jaw  above  the  alveolus.  If  the  child  is  sufficiently 
strong,  the  edges  of  the  cleft  are  pared  and  sutured  at  the  primary  opera- 
tion, or  may  be  closetl  by  a  second  operation. 

In  delayed  operations  and  in  older  cases  a  mucoi^eriosteal  or  muco- 
connective-tissue  operation  may  be  undertaken.  After  the  edges  have  been 
carefully  pared  and  freshened  (¥ig,  36),  the  soft  tissues  are  thoroughly 
separated  from  the  coof  of  the  mouth  by  a  handled  strong  jx^ri osteotome 
»*et  at  obtuse  angles  to  the  shaft  (Fig.  33,  D)  and  by  a  right-angled  knife 
(Fig.  33,  B)  until  the  two  flaps  come  easily  in  apposition.  Bleeding  may  be 
lessened  by  mopping  with  adrenalin  or  alum  solution. 


^' 

1 

. 

Fio.  33.— '^  Wirt  D,  pf»rio-*teotomp!*,    li   rijelii-nxKlrrl  knirp.  Fin. 'U, 


nwyjlrs 


The  base  or  attachment  of  the  soft  palate  to  the  bone  should  always  be 
divided,  to  lengthen  the  velum.  The  edges  of  the  cleft  \\m  thoroughly  pared 
and  t-ension  .sutures  introduced  by  pa^nsing  four  fine  silver  wire  sutured^ 
introduced  with  handled  curved  needles  of  different  angles  (Fig.  :J4)  at  a 
iiistance  fronj  the  cleft.  Approximation  sutures  of  horsehjur  or  oiled  iron- 
dyed  silk  or  colored  silkworm  or  fine  silver  wire  arc  then  introduced  along 
the  borders  of  the  cleft.  U]K>n  these  outer  wire  tension  sutures,  are  fixed 
tw*o  perforated  lead  strip?^  which  splint  the  tissues  and  assist  in  relieving 
tension.  The  median  bonier  sutures  are  then  tied  or  clamped  with  very 
fine  jthot.* 

Owing  to  the  failure  of  the  simple  flap  operation,  many  modificatioQS 
have  been  miggested.     To  relieve  tension  upon  the  tissues  and  permit  sliding 


DcfKol  GaamciB,  April.  1901. 
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inward,  the  entire  thickness  of  the  roof  of  the  mouth,  including  the  perioa- 
teum,  may  be  divided  along  the  alveolus  and  separated  from  the  bone  by 
t»btuse  and  right-angled  periostcolome  or  raspatory.  Less  damage  is  done 
to  the  border  of  the  cleft  if  this  denudation  is  done  from  mthout  inward,  i.e., 
raoM  ALVEOLUS  TO  BOHUEH.'  The  division  of  the  border  from  the  bone 
should  be  made  with  a  knife  set  at  right  angle.s  to  the  handle.  The  flaps 
are  secured  by  fine  silver  wire,  or  colored  silkworm  sutures  clam|)ed  with 
very  jsmail  shot,  or  tied  witli  black  iron-dyed  silk  sutures  well  anointed. 


Fi».  35. — Flap  from  one  (ride  rcveraed,  and  sutured  with  mw  face  ftgainst  mw  !)urf»ce  of  flap  fmni  oppouUa 

ude.     (Fergu-Hon.) 

Other  surgeons  loosen  the  periost-eum  and  roof  of  the  mouth  from  the 
border  outward  and  then  make  lateral  incisions  sufficiently  long  to  relieve 
tension  and  permit  easy  closure  by  suture. 

Another  method  raises  a  deep  mucocellular  flap  from  the  pahital  plate 
as  far  out  as  the  alveolus  of  one  side  and  reverses  it  upon  its  uncut  base 
at  the  margin  of  the  cleft.  The  opposite  flap  is  Ufted  from  the  edge  of  the 
cleft  outward  and  is  drawn  across  and  sutured  to  the  raw  face  on  the  first 
flap  (Fig,  35).    The  author  has  been  able  even  in  adolescent  cases  where 


ShermAH,  Trans.  Amer.  Surg.  Assoc.,  1908,  609. 
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the  bicuspids  and  molars  have  been  lost,  to  successfully  close  wide  clefts  by 
chiselling  and  loosening  the  whole  posterior  alveolus  and  hard  palate  on 
either  side  and  shifting  the  fragments  inward  to  close  the  gap.  Other 
methods  divide  the  palatal  plate  on  either  side  with  a  chisel  and  force  the 
fragments  inward  after  freshening  the  mucous  edges. 

Sherman,'  in  a  sensible  article  for  relieving  strain,  advises  the  plan 
employed  by  Mayo  of  supporting  the  flaps  by  passing  a  tape  by  means  of 
a  ligature  carrier  around  the  two  flaps  that  have  been  loosened  from  the 
bone  as  far  back  as  the  junction  of 
the  hard  and  soft  palates  (Fig.  36). 
This  tape  is  saturated  with  iodoform 
wax  to  prevent  infection  and  is  fast- 
ened by  sutures  (Fig.  37).  Silkworm 
mattress  coaptation  stitches  of  the 
border  ensure  a  wider  line  of  raw  sur- 
face approximation.  The  tape  is  re- 
moved in  one  week;  the  sutures  in 
ten  or  fourteen  days.  The  lateral 
gaping  cuts  are  packed  with  iodoform 
gauze  each  day.  He  avoids  the  Bro- 
phy  operation  on  account  of  the  feeble 
resistive  powers  of  young  infants  and 
the  danger  of  ulceration,  sloughing, 

,.-",.  -  .,  ,.  ,  Fio.  36.— Mucotu  ti»u«i  of  the  hard  palate 

and     mfectlOn     from     the     plates     and       j.ep»r»ted  from  the  bone  and  secured  by  a  tape 

sutures.  He  also  advises  that  infants  f^^^  **""**"  *^*  "***'  "^^ "'  *^*  ^***" 
be  sent  home  after  operation  rather 

than  remain  in  the  hospital.  The  mouth  and  nose  should  be  kept  clean  by 
a  spray  of  salt  solution  and  the  child  fed  by  funnel  and  catheter  through 
the  nose  to  avoid  infection  of  sutures. 

Many  surgeons  divide  the  opc^ration  into  two  stages,  first  closing  the  soft 
palate  and  later  uniting  the  hard  pahite.  Others  first  separate  the  tissues 
of  the  roof  of  the  mouth  thoroughly  from  the  bone  and  after  two  or  three 
days,  if  the  vitality  is  ensured,  pare  and  suturc  both  hard  and  soft  palates. 

In  any  ojx^ration  the  needles  should  be  sharp,  witli  keen  cutting  edges, 
and  the  ligatures  small  and  well  oiled.  Unless  the  freshened  edges  are 
close  together  just  behind  the  incisor  teeth,  an  attempt  to  pass  a  handled 
curved  needle  through  both  fhips  will  often  result  in  injury.  It  is  Ix^tter 
to  pass  the  suture  first  from  the  oral  surface  toward  the  nasal  surface  on 
one  side  and  withdraw  the  short  end  of  the  suture  from  the  eye  of  the 
needle  with  a  small  tenaculum  or  forceps.  The  end  is  then  withdrawn 
from  the  mouth,  rethreaded  and  carried  on  the  opposite  side  from  the 
nasal  surface  to  the  oral.  In  other  cases  a  short  ordinary  curved  surgical 
needle  is  employed  to  carr\'  the  suture  first  through  one  flap:  it  is  then 
drawn  out  and  i)assed  through  the  opiK)site  one.  These  methods  are 
easier  than  inserting  loops  to  draw  the  sutures. 

Lane  advis(»s  ojx^ration  the  day  after  birth  for  the  reasons  that  the 
child's  tissues  are  then  in  their  most  active  condition  for  repair,  that  the 


*  Sherman,  Trans.  Amer.  Surj?.  Assoc.,  lOOS,  611. 
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operation  is  well  borne,  the  hemorrhage  moderate,  and  the  risk  of  life  small, 
aim  that  hater  phonation  is  jy:reatly  benefited  from  the  fact  that  the  nasal 
cavity  is  develojx'tl  and  increased  normally.  Lane  •  claims  that  the  hemor- 
rhage is  much  less  than  in  children  between  three  and  six.  He  also  ope- 
rat^.s  upon  the  harelip  at  the  same  time,  utilizing  lip  flaps  in  seriously 
deformed  ca.^8  to  fill  in  the  anterior  palatal  gap,  and  securing  the  pit^s- 
sure  of  the  lip  during  the  early  formativi*  month.s  of  life.  His  method 
interferes  with  the  germs  of  the  milk  teeth,  hut  doea  not  injure  the  germa 
of  the  more  important  second  set.  His  operation  consists  in  raising  a 
large  m u cope ri osteal  flap  by  an  incision  extending  to  the  outer  face  op 
THE  ALVEOLUS,     The  iucision  i.s  made  from  the  anterior  apex  of  the  cleft 


-i 


tiu.  ;»7.— T*j»  fftiflefieii  bimI  v^lm-^  ot  flupa  tutured.    (Mayo,  C.  U.> 

outward,  thence  along  the  outer  face  of  the  alveolus  at  its  junction  with 
the  cheek.  At  the  outer  angle  of  the  soft  palate  the  incision  abruptly 
turns  toward  the  median  line  and  continues  along  the  free  border  of  the 
soft  palate  to  its  tip.  Both  alveolus  and  the  hard  palate  are  then  denuded 
inward  to  the  margin  t)f  the  cleft.  On  tlie  opposite  side  a  flap  is  lifted 
FROM  the  margin  of  the  cleft  outward  to  or  even  BEVf)xn  the  alveolus  if 
neceasar\'.  The  first  flap  is  reflected  upox  its  base  and  inserted  (raw 
face  upward)  beneath  the  raw  surface  of  the  second  flap.  When  sutured 
in  position  this  gives  a  double  thickness  to  the  flap.  %vithout  tension.  The 
large  resultant  raw  surface  speedily  repairs.  If  the  septum  of  the  nose 
extends  to  the  level,  it  may  be  denuded  and  the  Hap  anchored  to  it. 

An  aluminum  splint  passing  from  one  lateral  incision  around  to  the 
other,  forming  a  bridge,  may  take  off  tension.'- 

•  Arbuthnot  Lane,  Cieh  Palate  and  Harolipv  London.  1»08,  42. 
^Cknadian  Journal*  Me<L  and  Surg.,  Jiinp,  lft07. 
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Instead  of  needles,  Vance  uses  two  hollow  aspirating  needles,  one 
armed  with  double  silkworm,  the  other  with  single.  The  first  is  passed 
from  one  side,  the  other  from  the  opposite.  The  single  thread  is  inserted 
in  the  loop,  the  needles  withdrawn  and  the  single  suture  pulled  through. 

After  Treatment.— The  infant  should  be  quieted  with  bromides,  pare- 
goric, and  other  anodynes,  and  the  parts  sprayed  with  boric  solution  after 
each  feeding.  An  argyrol  or  a  protargol  solution  may  be  used.  The 
stitches  should  be  closely  watched  and  removed  as  soon  as  they  show  any 
signs  of  cutting  through,  usually  in  from  six  to  seven  days.  During 
removal  of  the  stitches  the  child  should  be  wrapped  in  a  towel  with  arms 
firmly  fixed  behind  the  back.  An  assistant  should  grasp  the  head  with 
both  hands  so  that  no  sudden  motions  disturb  the  feeble  line  of  union. 
Wire  stitch  loops  are  more  difficult  to  remove  than  silkworm  or  horsehair 
or  silk.  Shot  may  be  accidentally  swallowed  unless  caught  with  rat-toothed 
forceps  before  the  loops  are  cut  with  blunt  scissors.  Black  silk  or  colored 
silkworm  facilitates  quick  identification  of  sutures. 

In  older  children,  iced  water,  iced  milk  and  cold  broths  may  be  em- 
ployed with  nutrient  enemata.  All  talking  must  be  prohibited,  signal 
methods  having  been  previously  taught,  or  a  tablet  used. 

Prognosis. — The  surgeon  should  always  warn  the  parents  that  even 
with  the  most  careful  technic,  failure  of  adhesion  is  not  uncommon  and 
several  operations  may  be  necessary,  especially  in  adolescents.  Small 
openings  in  the  palate  after  operation  can  often  be  finally  closed  by  fre- 
quent touching  with  tincture  of  iodine  to  stimulate  granulations.  Long 
and  patient  subsequent  speech  culture  by  an  expert  will  be  required. 

Brophy  reports  only  2  patients  dead  after  575  operations;  while 
Br\'iint  states  that  the  mortality  in  cleft  of  soft  and  hard  palate  operations 
before  the  fourth  month  is  50  per  cent,  since  many  of  the  patients  are 
poorly  nourished. 

Prosthetic  Apparatus.  —  In  adolescents  an(i  in  adults,  obturators 
constructed  by  a  skilled  dentist  answer  an  admirable  purpose  and  pho- 
nation  is  often  better  than  after  late  operative  interference,  as  tensor  palati 
and  palatophar^-ngeal  muscles  are  atrophied  from  long  misuse.  The  ap- 
paratus is  made  of  vulcanized  nibber  with  a  movable  velum. 

ELONdATED  UVUL.\. 

An  elongated  uvula  is  usually  temporary  in  character  and  may  be 
stimulated  to  contraction  by  painting  with  a  saturated  solution  of  alum, 
or  a  ten-grain  solution  of  nitrate  of  silver,  or  1: 1000  adrenalin.  If  j>ernia- 
nent  and  productive  of  cough,  it  may  he  cocainized,  seized  with  toothed 
catch-forceps,  and  the  tip  removed  with  blunt  scissors. 

SOFT  P.VLATE   WOUNDS. 

The  velum  is  sometimes  torn  completely  through  by  falling  upon  a 
I)encil  or  stick  held  in  the  mouth  or  by  a  button-hook  or  other  object. 
Subse(iuent  alteration  of  sjx^ech  will  be  prevented  by  immediate  anes- 
thetization and  suture  of  the  muscle  with  black  iron-dyed  silk,  carried 
through  on  a  sharply  curved  neetlle,  as  in  staphylorrhaphy  (p.  41). 
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TONSILLAR    IHTERTROPHY. 

Hypertrophied  tonsils  of  lymphoid  structure  folded  into  crj^pts  and 
lined  with  epithelium  frequently  requim  removal  when  they  obstruct 
breathing  or  interfere  with  phonation. 


Fig.  3M. —  Instrument*  for  ton«illoU>my  •nd  atienoid  operations.    (PackaitL> 


Treatment. — A  tonsillotome  (Fig.  :iS)  is  the  quickest  instrument  for 
the  purpose.  The  region  is  mopped  with  a  ten-grain  solution  of  cocaine, 
then  illuminated  and  the  ring  slipf.ie<l  over  the  tonsil  and  helil  in  posilion 
with  the  left  finger,  while  the  concealed  knife  is  quickly  driven  fhnjugh  a 
sufficient  amount  of  tissue.  Cocaine  relieves  pain,  but  rebellious  children 
may  be  given  nitrous  oxide  or  ethyl  chloride  or  ether  through  the  nose 


ADENOIDS. 
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with  an  Allen's  or  Junker's  apparatus.  Blood  and  saliva  may  be  removed 
by  aspiration.  If  the  tonsillotome  is  not  at  hand,  the  tonsil  may  be 
gra»]5ed  with  a  four-pronged  forceps,  drawn  toward  the  median  line  and 
divided  with  a  bIunt-point«d  bistoury.  If  too  much  traction  is  made,  or 
too  deep  a  section  made,  the  tonsillar  branch  of  the  facial  or  the  ascending 
pharyngeal  branch  of  the  external  carotid  might  be  divided,  in  which  case 
the  external  carotid  should  be  compressed  or  tied,  iced  vinegar  gargles 
used,  or  adrenalin  and  cocaine  applied  locally.  Other  operators  enucleate 
with  the  finger,  and  snare.  In  the  chronic  conditions  of  tonsilhtis,  tonics, 
fresh  air.  etc.,  ai*e  of  great  importance. 

Tonsillar  Abscess,— Abscess  of  the  tonsil  following  tonsillitis  or  quinsy 
should  be  opened  if  possible  without  general  anesthesia,  to  prevent  the  pus 
passing  into  the  trachea.  A  ten-grain  solution  of  cocaine  applied  locally 
will  diminish  [)aiiL  The  tongue  is  drawn  forward  an<l  the  throat  illumi- 
nated. A  straight  sharp-pointed  bistoury  with  blade  wrapped  with  adhesive 
plaster  to  within  a  half  inch  of  the  point  will  prevent  injury  to  the  ca- 
rotid. If  the  abscess  is  bulging  through  the  velum,  the  incision  should  be 
made  in  front,  parallel  to  the  muscle  fibres. 


ADENOIDS. 

Synonyms:  Pliurynceul  toiisib; 
l>'iuphoiDaltt. 

Adenoid  growths  in  the 
vault  of  the  phar>'nx  are  es- 
{H^cially  common  in  childhood. 
They  may  even  be  congenital 
and  possibly  hei'editar}',  wliile 
nasal  catarrh,  chronic  hyper- 
trophic rhinitis,  pharyngitis, 
and  tonsillitis  aid  in  their  de- 
velopment. 

Lymphoid  tissue  in  the 
upi^er  pharjTix  resembling  ton- 
sillar tissue  is  called  pharvn« 
ciEAL  TONSIL.  It  l^ecouies  more 
dense  and  fibrous  as  age  ad- 
vances and  may  or  may  not 
be  associated  mih  faucial  tonsil 
hypertrophy. 

Diagnosis.  —  The  diagnosis 
of  adenoids  froin  hy|>ertrophic 
tonsils  is  important,  as  mouth- 
breathing  and  obstructed  air  supply  and  altered  voice  are  present  in 
both  conditions.  With  adenoids,  the  mucopurulent  discharge  from  the 
nose  is  increased,  the  nasal  sounds  of  voice  are  greater,  hearing  is  im- 
paired, and  the  broatlened,  flattened  facial  contour  at  the  base  of  the  no«© 
snd  the  high  palatal  arch  are  suggestive  of  the  face  of  imbeciles  (Fig.  39). 

A  post-erior  rhinoscopic  examination  with  good  illumination  is  essen- 
UmI,  after  which  the  location  of  the  growths  may  be  completed  by  the 


Fio.  30.'Typieml  adeooid  t%eim.    iPackftrd.  i 


SURGERY  OF  THE  HEAD  AND  FACE. 

itlossness  at  night,  mouth-breathing,  pigeon  breast,  spasmodic 
Lied  oxygenation,  and  anemia  are  common  results, 
|ent. — Temporizalion  with  astringent  sprays  m  not  curative, 
lit!  being  thoroughly  chloroformed,  is  placed  in  the  dependent 
In,  a  mouth -gai^  inserted,  and  the  mosses  thoroughly  removed 
ll  cutting  curette  (Fig.  40)  or  cutting  forceps  as  detailed  in 
l^'S  on  Rhinology.  Hemorrhage  will  Ik;  free^  but  may  be  lessened 
[,  by  hot  alum  water  or  by  iced  vinegar. 


h^m,  iQ,~8dbtat>  adfitiotcime. 


TONGtJE  TIE. 


frenum  is  ofti>n  more  apparent  than  real.  When,  however, 
[annot  protrude  the  tongue  without  a  downward  bend,  the  thin 
Ifi-enum  may  be  divided  with  blunt  ecissors  while  it  is  stretched 

or  pair  of  clamp  forceps.  If  only  the  thin  band  is  snipped, 
amindor  of  the  loosening  made  with  fingers,  there  will  be  no 
[ounding  the  lingual  artery, 

RANTILA. 

[enital  cyst  presenting  itself  in  the  floor  of  the  mouth,  beneath 

ind  on  either  side  of  the  frenum,  may  be  due  to  an  obstruction 

glands.    As  a  rule  the  sublingual  duct  can  be  demonstrated 

If  the  cyst  increases  in  size,  the  entire  sac  must  be  dissected, 

I  in  young  children  is  impossible. 

;iTAii   UEriMotD   CYSTS  in  the  floor  of  the   mouth   should  be 
\he  same  manner. 

APHTHOUS  ULCERS  IN  MOUTH. 

ma  ulcers  in  the  mouth  usually  occur  from  faulty  digestion  and 
klity.     Each  ulcer  should  bc^  touched  with  pure  ether  or  with 
jlid  sviiphate  of  copper,  while  milk  of  magnesia,  milk  of  bismuth, 
nre  given  internally. 

EPULIS. 

lin  children  is  usually  simply  a  granuloma  from  the  gum,  caused 
Id  or  diseased  tooth,  and  requires  only  the  removal  of  the  offend- 
|he  curetting  of  the  growth  and  touching  of  the  base  mth  pure 
practicaUjj  it  is  never  malignant  in  children. 
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MICROSTOMA. 

A  mouth  narrowed  by  congenital  defect  or  by  cicatricial  contraction 
sifter  a  burn,  trauma  (Fig.  41)  or  scarlatinous  or  diphtheritic  sloughing 
^noma)  may  be  enlarged  by  equilateral 
sections  outward,  first  of  the  skin  only, 
after  which  flaps  are  to  be  dissected 
from  the  buccal  mucous  membrane  of 
sufficient  size  to  cover  the  borders  and 
angles  and  secure  a  symmetrical 
mouth.  Fine  iron-dyed  silk  sutures, 
well  smeared  with  carbolized  cosmo- 
line,  are  best. 

Faulty  development  of  the  mouth 
is  due  to  a  failure  of  the  maxillary 
and  the  mandibular  processes  of  the 
first  visceral  arch  to  properly  unite  dur- 
ing the  fourth  to  sixth  week  of  fetal  life. 


MACROGLOSSIA. 

Fio.  41. — Cicatrix  from  wound  of  lip  aad  nose. 

Macroglossia   (lymphangioma 
cavemosum),  from  dilatation  of  lymph  channels  and  spaces,  often  causes 
the  tongue  to  seriously  enlarge,  necessitating  retrenchment. 

DOUBLE  LOWER  LIP. 

A  double  lower  lip  may  or  may  not  be  angiomatous.  It  can  often  be 
improved  by  dissecting  out  the  superfluous  tissue  and  covering  the  border 
with  a  proper  amount  of  mucous  and  cutaneous  surface  to  preserve  the 
normal  contour. 

.VNGIOMATA. 

Synonyms:  Nevi;  mother's-marks,  birth-marks;  (wrt  wine  mark.s;  vascular  or 
telangiectatic  or  erectile  tumors. 

This  class  of  vascular  tumors  is  especially  unpleasant  when  situated 
on  the  face  but  may  occur  on  any  part  of  the  body.  They  may  be  capil- 
lary, venous,  arterial,  or  mixed.  At  birth  the  dilatation  of  vessels  and  dis- 
ctoloration  may  lx»  slight  and  remain  stationary,  or  gradually  disappear. 
In  other  cases  the  arterioles  rapidly  dilate,  pulsate  and  form  cweUxVous 
NEVi  or  ERECTILE  TUMORS  of  red  or  blue  color.  The  contents  can  be  emp- 
tied by  pressui-e  hut  quickly  return.     Xem  pilosa  are  covered  with  hair. 

Ly.mph.\xgiom.\  are  filled  principally  with  lymph  channels  rather 
than  blood  and  are  colorless  or  slightly  pinkish,  Mac  ro(;lossia  is  a  lymph- 
angioma of  the  tongue,  consi.sting  of  dilated  lymph-vessels.  Stewart 
removed  from  an  infant  an  enlarging  lymphangioma  extending  from  the 
upper  lip  to  the  parotid  and  from  orbit  to  lower  jaw.  The  skin  was 
dissected  back  and  all  existing  muscle  fibres  saved.* 

» Trans.  Phil.  Acad,  of  Surg.,  vol.  ix,  Ul.  I.i3. 
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CAVERNOUS  ANGiOBfATA  are  rare,  but  the  superficial  subcuta- 

lectatic  cases  are  common,  occurring  from  a  tiny  blue  mother's- 

Iwine-eoloi-ed  discolorations  of  large  areas.     The  author  has  a 

jnting  cavernous  congeries  of  vessels  over  one  scapula  that 

renites  the  deformity  of  an  existing  lateral  curvature.     Ash- 

a  case  of  this  variety '  that  extended  from  the  right  front  of 

the  right  snapula  and  over  the  shoulder,  the  whole  area  being 

lidsh  in  color  and  of  different  degrees  of  elasticity.    Muscular 

lessened  that  a  pencil  could  not  be  used  in  the  fingers. 

In t, -^Superficial  nevi  often  lessen  spontaneously  in  size  and 

Irth.    If  the  tumor  is  receding,  the  surgeon  can  afford  to  wait, 

ly  collodion  or  pressure,  but  if  advancing,  surgical  measures 

Idcrtaken, 

:E, — Compres.4on  with  a  button  or  coin  wrapped  in  gauze 
by  iidhe,sive  strapping  or  elastic  bandage  if  the  tumor  is 
h  bone  may  be  helpful  in  any  part  of  the  body.  Nitric  acid 
jthylate  are  not  advisable. 

tLVsis. — Sninll  angiomata  and  birth-marks  are  best  treated 

^ic  cauter>'  needle  under  local  cocaine  or  freezing  anesthesia. 

several  of  which  may  be  attached  to  one  handle  to  hasten 

are  insulated  to  a  certain  distance  and  arc  passed  into  the 

tumor  in  a  horizontal  direction.     A  current  of  30  to  40  mil- 

^m  a  ^alvanocautery  battery  is  then  passed  through  for  three 

jutes   until    the   tissues   are   cooked.    If    single   needles  are 

jle  pimrturca  are  required  under  local  anesthesia,  the  other 

tattery  Ix^ing  attached  to  a  sponge  electrode  placed  on  the 

Lrgi?  tunioi-a  repeated  treatments  will  he  required,  according 

Ind  vascularity  of  the  growth.     If  the  needle  is  slowly  with- 

[iiitisi*ptle  dressings    applied  but  little  hemorrhage,  pain  or 

will  follow. 

Water  iNJEfTiONS. — Wyeth^  successfully  treats  these  tumors 

or  local  anesthesia  by  hypodermic  injections  of  water  heated 

irhe  liquid  in  introduced  at  many  points  deep  into  their  sub- 

jch  the  feeding  vessels  and  coagulate  the  blood  and  albuminous 

'cial  metal  syringe  is  required  and  care  must  he  taken  not  to 

in.     Moderate  birth-marks  may  require  only  a  superficial  in- 

w  flrachms,  hut  large  cavernous  nevi  may  need  several  ounces. 

|irface  blanches,  the  injection  should  cease.     When  possible, 

III  compression  should  be  employed  to  avoid  the  danger  of 

|n  a  limb,  a  bandage  is  applied.    Injections  should  be  repeated 

[>f  a  week  until  obliteration  is  secured.     The  method  is  not 

ier  of  embolism. 

|cTrRE,^For  a  large  nevus  in  an  unexposed  region  ignipunc- 
narrow  blatle  of  a  thermocautery  is  rapid,  the  instrument 
lo  reach  all  portions  of  the  growth.  The  sloughing  and  gran- 
leave  a  scar. 


)t,  Trans.  PhiL  Arad.  of  Surgery,  vol.  ix,  200. 

liirK.  ^ec,  Amer,  Me<l.  Assoc..  1903, 169;  Wyeth's  Sui^ry,  p.  88.  2d  Edit. 
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Ligation  and  Excision. — For  nevi  of  large  size  on  unexposed  por- 
tions of  the  body,  flaps  of  healthy  skin  are  turned  back  and  a  dissec- 
tion made  well  outside  of  the  enlarged  vessels.  A  chromicized  catgut 
or  silk  or  linen  ligature  is  grasped  with  slender  needle-forceps  (Tait's) 
and  passed  deeply  through  the  tissues  well  beyond  one  extremity  of  the 
tumor  and  dropped.  An  inch  further  on  another  ligature  is  carried  through 
in  a  similar  manner,  dropped,  and  the  free  end  of  the  first  ligature  seized 
and  drawn  back  by  the  forceps  to  make  a  loop  with  its  initial  end.  As 
many  loops  as  are  necessary  to  include  the  entire  growth  are  thus  deeply 
introduced,  the  adjoining  free  ends  being  tied  tightly  in  succession.  The 
skin  flaps  are  drawn  together  and  sutured  loosely,  catgut  or  horsehair 
drainage  being  introduced. 

A  growth  of  moderate  size  may  be  constricted  by  passing  a  double 
ligature  through  its  centre  and  tying  each  half. 

A  large  growth  may  thus  be  safely  ligated  without  undue  hemorrhage, 
as  no  supplying  vessels  can  escape  the  loop  ligatures  thus  introduced. 
Ligation  of  the  skin  around  harelip  pins  leaves  a  scar  and  is  liable  to  pro- 
duce sepsis. 

A  cirsoid  tumor  of  the  scalp  may  be  cured  by  raising  the  entire 
mass  and  scalp  as  a  flap  by  a  horseshoe  incision  and  ligating  all  vessels 
except  the  principal  one  at  the  base  which  is  permitted  to  remain.  Anti- 
septic gauze  is  placed  beneath  the  flap  until  its  life  is  assured,  when  any 
pulsating  vessels  are  ligated  and  the  flap  laid  back  in  position.^  Large 
cirsoid  dilatations  involving  an  entire  extremity  may  be  relieved  by  an 
elastic  bandage,  but  if  largely  venous  in  structure  the  vessels  may  be 
excised  or  the  principal  supplying  artery  ligated. 

Incisions  and  Cicatrization. — Squire  claims  that  birth-marks  can 
be  obliterated  by  freezing  with  ethyl  chloride  or  ether  spray  and  making 
numerous  parallel  superficial  incisions,  one-sixteenth  of  an  inch  apart. 
Firm  compression  over  a  sheet  of  blotting  paper  is  then  made  for  fifteen 
minutes,  after  which  paper  and  clots  are  washed  away  with  hot  sterile 
water  and  an  antiseptic  tlressing  applied.  At  the  second  operation,  the 
incisions  are  made  crosswise  to  the  first  cuts. 

Nevi  of  the  lips  can  be  excised  by  a  V-shaped  section  and  plastic 
suture. 

Excision. — Excision  of  the  vascular  mass  when  it  is  circumscribed 
is  the  operation  of  i)refercnce.  Tnclor  strict  asepsis,  flaps  of  the  healthy 
skin  are  turned  aside  and  a  careful  tlissection  made  outside  of  the  nevoid 
tissues,  hemorrhage  being  controlled  by  j)rossurc,  by  hemostatic  forceps 
and  by  alum  or  adnMialin.  When  normal  tissue  is  reached,  the  base  is 
clam|)ed  and  the  feeding  vessels  tied  with  catgut,  or  the  base  may  be 
divided  with  galvanocautery  loop  or  thermocautery,  preferably,  however, 
by  ligation,  as  primary  union  without  necrosis  of  tissue  is  important, 
especially  in  the  face.  After  the  arrest  of  hemorrhage  the  skin  flaps 
are  laid  back  and  an  intracuticular  suture  inserted  to  avoid  scar. 
Horsehair  drainage  will  not  be  found  necessary  unless  the  cautery  has 
been  u.sed. 


Bryant,  0|>er.  Surg.,  vol.  i,  190. 
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MOLES  AND  WARTS. 

Moles,  or  pigmented  riermokl  patches  upon  the  fare,  should  be  re- 
moved in  childhood,  as  they  are  not  only  unpleasant  and  disfiguringf 
especially  if  hairJ^  but  ait?  liable  to  trauma  ajid  ulreration,  and  in  later 
life  may  become  the  seat  of  malignant  melanosarconia. 

Melanotic  neoplasms  originating  in  moles  are  occasionally  met  with  in 
ehildren.  If  not  removed  early,  they  are  prone  to  bleed  or  to  discharge 
an  ofTensive  bloody  serum. 

Treatment. — Hairj^  moles  (Fig-  42)  should  be  excised  or  destroyed  by 
thermocautery  or  X-ray.  Complete  excision,  under  local  or  general  anes- 
Ihesia,  leaves  less  scar  than  the  cautery.  With 
asepsis  and  an  intracuticular  stitch,  the  slight  scar 
will  Ije  uniioticeable.  Practically  they  are  angio- 
matous growths  and  the  incisions  should  Lie  matle 
outside  of  the  dilated  vessels  (see  p.  51).  If  large, 
a  plastic  covering  should  be  secured. 

WAR're  (VERRUCA). 

These  enlarged  branched  papillarj'  growths  of 
epidermic  cells  may  be  removed  by  flaily  rubbing 
with  calomel  or  carbonate  of  soda  and  covering  at 
night  with  glycerin  saturated  with  salicylic  acid. 
Chromic  and  acetic  acid  and  sodium  ethylate  act 
favorably.  If  persistent^  they  may  be  excised.  On  the  soles  of  the  feet 
or  the  palms  of  the  hands  they  cause  both  pain  and  disability,  and  are 
most  quickly  removetl  by  nitric  acid,  healthy  skin  being  protected.  Nitric 
acid  should  not  be  used  in  exposed  regions  as  it  always  leaves  a  bad  scar. 
Chloride  of  ssinc  ia  an  excellent  caustic. 


Fjo.  42. — 'Hairy'  mole  of 
the  fare.    Removed  by  plaj'tic 


CONGENITAL   FLSTULA. 

Congenital  openings  discharging  a  thin  fluid  and  carrying  eczema 
about  the  orifice  may  be  situated  at  any  point  on  the  face,  nose,  lips,  or 
ears.  These  tracks  may  be  shallow  or  extend  deeply  behind  the  nasal  or 
oral  cavity,  as  they  are  ilue  to  developmental  faults  of  germinal  cells  in 
the  branchial  arches. 

Treatment*^ As  bismuth  obstructs  the  X-rays,  the  extent  of  these 
sinuses  may  be  outlined  by  injecting  them  with  bismuth  subnitrate,  1  part, 
and  vaseline,  2  parts,  and  then  employing  the  X-ray  for  demonstration. 
A  probe  can  be  carried  to  their  depths,  the  walls  of  the  sinus  extirpated, 
and  the  track  closed.  If  the  tip  of  a  nipple-like  projection  is  present,  it 
may  be  removed  at  the  same  time, 

Lymi'Hangiectatic  congemtal  cysts  are  sometimes  found  beneath  the 
mucous  mend>rane  of  the  cheek  and  may  be  extirpatetl  from  within  the  mouth. 

Congenital  iivpehplahia  of  the  lips  may  be  due  to  thickening  of 
I }Tnph- vessels  (lymphangioma),  or  to  capillar}^  nevi,  or  to  thickened 
mucous  membrane  (double  lip). 


FOREIGN  BODIES  IN  THE  NOSE.  53 

CONGENITAL  FISSURE. 

Failure  of  the  midfrontal  and  lateral  embryologic  processes  to  unite  is 
responsible  for  fissure  of  the  cheek,  which  may  be  vertical,  involving  even 
the  eyelid  (coloboma)  ,  or  lateral  (macrostoma)  when  the  upper  branchial 
arches  fail  to  join.  Harelip  and  other  deformities  may  also  be  present,  or 
lymphangioma  of  the  tongue  (macroglossia).  The  edges  of  these  fissures 
should  be  freshened  and  sutured  neatly  with  fine  silk,  or  by  intracuticular 
silver  wire  suture.  In  macrostoma,  or  enlarged  mouth,  the  extra  mucous 
membrane  should  be  dissected  away  sufficiently  to  make  the  new  angle  of 
the  mouth  correspond  with  the  opposite  side.  All  plastic  operations  on 
the  face  must  be  planned  from  an  artistico-surgical  standpoint,  as  any 
blemish  in  this  portion  of  the  body  is  unpleasant.  Plastic  surgery  of 
the  face  is  too  large  a  subject  to  be  properly  discussed  in  this  volume.* 

Cheilo PLASTY  for  loss  of  tissue  from  bums  or  extensive  sloughing 
following  exhausting  diseases  is  occasionally  needed.  The  operation  is 
performed  upon  the  same  principles  as  in  plastics  for  adults,  the  method 
being  fully  described  in  Bryant's  and  other  operative  surgeries. 

ANKYLOSIS  OF  TIIE  JAWS. 

Cicatricial  fixation  of  the  jaws  occurs  in  children  most  frequently 
from  traumatism  or  from  noma  or  gangrenous  sloughing. 

While  running  with  sharp  sticks  or  pencils  in  the  mouth,  a  child  falls, 
driving  the  object  through  the  cheek.  If  wooden,  it  may  be  broken  off 
and  remain  undiscovered  until  after  long  suppuration  it  may  appear 
externally  or  below  the  ear,  the  cicatrization  infiltrating  the  masseter, 
temporal  and  buccal  muscles.^  Vigorous  measures  by  manipulations, 
stretchings,  cork  and  wooden  wedges  must  be  taken  during  healing  to 
prevent  contractions.  If  already  ankylosed,  efforts  must  bo  made  under 
ether  to  separate  the  jaws  by  mouth-gags,  screw-pressure,  or  wooden 
wedges.  Unfortunately,  the  teeth  are  usually  unable  to  bear  the  amount 
of  pressure  requisite  to  overcome  the  cicatricial  contraction.  These  meas- 
ures, both  manual  and  instrumental,  must  be  subse(|uently  persevered  in 
for  months.  A  Barnes  uterine  rubber  dilator  placed  between  the  teeth 
throughout  each  night  and  distended  with  water  or  air  will  assist  in  the 
separation  of  the  jaws.  In  case  of  failure,  the  cicatricial  tissues  and  nias- 
seter  muscle  may  be  divided  and  niassajije  and  manipulations  continued  to 
separate  the  jaws.  In  e.xtreme  cases  the  dense  tissues  may  be  cut  away 
and  a  flap  turned  in  from  the  cheek.  As  the  ankylosis  is  sc^ldom  due  to 
fixation  at  the  articulation,  excision  of  a  portion  of  the  neck  of  the  ramus, 
with  turning  in  of  a  flaj)  of  fascia  in  ortler  to  .secun^  a  false  joint,  is  rarely 
required. 

FOREKIN  HODIRS  IN  THK  NOSK. 

Children  are  ver>'  fond  of  pushing  beads,  buttons,  kernels  of  grain, 
and  various  small  objects  into  the  nose.  Insects  also  may  make  their 
way  into  the  cavity. 

'J.  B.  Roberts.  Plastic  Of^erations  on  the  Face. 

'Willard,  Aiikylosiu  of  the  Jaw.  Ann.  Surp.,  IJKM.  xxxix,  451. 
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mt.— If  blowing  the  nose  fails  to  dislodge  the  offending  body, 

I  he  opposite  nostril  or  snuff  should  be  employed  to  compel 

iwel  being  placed  to  prevent  the  object  eacapiug  from  notice. 

water  from  a  fountain  ayringe  carried  through  the  other  nos- 

head  is  held  forward  may  also  dislodge  it.     If  out  of  sight, 

Inasal  speculum  and  head  and  throat  mirror  may  bring  it  into 

jeeps  with  tiny  teeth  be  slipped  alongside j  or  a  bent  probe  or 

inserted.    Cocainization  is  usually  sufficient  but  etherization 

jsaiy  with  young  or  nervous  children,  in  order  that  a  thorough 

ule.     If  long  retained  in  siiu^  ulceration  and  a  purulent  dis- 

reault, 

NASAL  POLYPI. 

ilypi  are  rare  in  children.  These  tumors  consist  of  mucous 
lubmucoua  connective  tissue  and  may  spring  from  turbinated 
|n  the  septum  or  ethmoid.    They  are  benign  in  character,  but 

msly  with  breathing  and  with  speech. 
|iigh  examination  of  posterior  and  anterior  narea  with  nasal 
[1  mirror^  finger  and  probe  will  determine  their  location  and 
|m  from  hyijertrophy  of  the  mucous  membrane  or  of  the  in- 

tted  bone. 

In.— After  flushing  the  nose  with  boric  solution  and  cocain- 
pughly,  a  stifT  wire  snare  ecrazeur  is  slipped  over  the  tumor, 

tightened  slowly.    If  a  portion  remain,  it  can  be  looped  sec- 
snare  being  de.xterously  carried  along  the  septum  or  floor 
jst  suited  to  the  tumor,  or  forceps  may  be  used.     Tumora 
\\   the  posterior   nares  will   require  throat  illumination    and 

and  atl  just  men  t  of  the  snare  with  the  finger,    The  cautery 

subset ituted.     Iced  vinegar  or  alum  or  adrenalin  solution  will 

^hage.  The  nostrilii  should  be  kept  clean  by  subsequent  gentle 
^shlngs  and  sprayings. 

SHORT  SEPTUM  NASL 

hittdly  short  septum  nasi  inturning  the  tip  of  the  nose  may  be 

\y  .splitting  the  tskin  along  the  under  edge  in  a  Y-shape.     The 

jartihige  are  divided  upward  and  backward  with  strong  scls- 

|w  t*hisel,  the  nose  elevated  and  retained  by  a  double  barrelled 

jilver  or  aluminum  tube.    Subsequent  anteroposterior  stretch- 

|i valve  nose  speculum  will  prevent  contraction. 

or   uEFtciENT  SEPTUM  NASI   results  when  the  fourth  nasal 

to  push  *lown  between  the  lateral  maxillar>'  processes.    The 

hlly  associated  with  harelip. 

Ial  bones  or  even  the  nose  may  be  absent.  Plastic  operation 
jken  from  forehead,  cheeks,  arm,  or  the  transplantation  of  a 
|stal  cartilagep  while  producing  a  very  imperfect  organ,  yet  is 
lent  upon  an  open  cavity.^  Prosthetic  apparatus  is  sometimes 
table. 

•  Finney f  Trans.  Amer.  Surg,  Assoc.,  1909,  298. 

•  J,  B.  Roberts,  Plastic  Operations  on  the  Face. 
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DEVIATED  SEPTUM. 

Deviations  of  the  septum  nasi  occur  congenitally  or  from  abnormal 
th  or  from  blowt^  upon  the  nose.  Either  cartilaginou.*?  or  bony  septum 
both  may  be  forced  aside,  or  the  cartilage  dislocated.  The  obstruction 
to  the  nares  not  only  interferes  with  breathing  but  imparts  an  unpleasant 
tone  to  the  voice.  Associated  with  fractui'e  of  the  nasal  bones  there  may 
be  also  extenud  deformity  of  the  bridge  of  the  nose. 

Operation.  —  After  flushing  the  nose  with  boric  acid  and  applying 
cocaine,  the  septum  may  be  forcibly  carried  into  proper  position  by  a  pair 
of  fiat-bladed  nasal  duck-bill  forceps.    The  septum  is  retainetl  for  a  few  days 


with  loosely  applied  short  clamps  or  rubber  tubidar  nasal  splints.  If  too 
stiff  to  be  corrected,  the  vomer  may  be  weakened  by  nasal  punch  (Fig.  43.  B) 
or  by  knife  or  saw  or  special  scissors  and  molded  into  straight  line  by  for- 
c«?p»  ( B' )  and  finger. 

A  DISLOCATED  TRiAiVGrLAR  CAKTrLAGE  uiav  lx»  cut  loosc  from  the  bone, 
forcibly  brought  to  position  and  hekl  thei*e  for  a  week  by  fixing  it  with  a 
short  stout  steel  pin. 


EPIST  AXIS— NOSE-BLEED. 

Hemorrhage  from  the  nose,  if  slight,  may  often  relieve  a  congested 
brain.  If  severe,  however,  it  may  lx»  checked  by  applying  ice  to  the  nose, 
forehead,  and  back  of  neck.  If  clots  aR*  washed  away  by  sniffing  up  water 
the  blee<ling  will  continue.  A  simple  plan  always  available  is  to  lean  for- 
ward with  elbows  resting  on  the  knees,  thus  gaining  gravity  to  assist  in 
fixing  the  dot.  The  nose  should  now  be  closed  by  the  fingers,  and  bivath- 
m^  maintained  through  the  mouth  for  rivK  mimtks  by  the  clock,  not 
by  (Kuesswork.  During  this  time  a  coagulura  will  lie  formed  that  should  not 
be  disturbed  for  hours.     By  following  this  plan  for  more  than  forty  years 
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las  not  been  obliged  to  plug  the  nostrils.    Vinegar  poured  up 

while  the  head  is  inverted  backward  is  usually  effective,  or  a 
Ion  of  alum  or  adrenalin  may  be  carried  in  on  a  thin  cotton 
Isalts  are  not  advisable, 

;rigehon  canadensis,  gtt,  x  on  a  lump  of  sugar  taken  every 

is  almost  a  specific  for  the  emergency  and  in  similar  dose^ 
day  is  remarkably  effective  in  the  chronic  condition  of  re- 
lings.  The  general  health  must  also  be  improved. 
\tne  caaes^  the  anterior  nares  may  be  plugged  from  in  front 
[pledgets  soaked  in  vinegar  or  alum  or  adrenalin  and  attached 
The  posterior  nares  may  be  plugged  by  a  special  spring  in- 
pUocci's  canula).  Ab  this  is  rarely  at  hand,  however^  a  very 
'EK.  threaded  with  a  long  double  silk  or  linen  thread,  may  be 

the  floor  of  the  nose  into  the  pharynx,  where  the  thread  may 
lith  forceps  and  drawn  out  through  the  mouth.  One  of  these 
then  be  attached  to  a  plug  of  cotton  soaked  in  the  aoluhon, 
I  back  through  the  phar^^nx  until  the  pledget  can  be  packed 
[erior  nares  with  the  finger.    The  other  thread  attached  to  the 

'ured  at  the  angle  of  the  mouth  for  withdrawal  purposes. 

attached  to  a  doubled  long  silk  or  fish  line  may  be  droppetl 

ir  of  the  nos€j  while  the  child  is  lying  on  the  back.    It  is  then 
pharynx  and  pulled  forward  for  the  attachment  of  a  cotton 

withdrawn  through  the  posterior  nares  as  before  described* 

DEFORirrTIES  OF  THE  NOSE. 

ity, — Sunken  nose  in  children  is  the  result  of  hereditary 

trauma, 
improved  a  sunken  nose  by  introducing  a  tenotome  through 

dividing  subcutaneously  all  the  soft  parts  attached  to  the 
ning.     The  nose  was  then  pulled  forward  and  a  J  inch  longi- 

|ion  made  in  the  median  line,  below  the  bony  bridge.     With 

cor  in  the  noiie,  the  skin  and  mucous  membrane  were  separated 

on  ea<'h  s^itle  of  the  base  of  the  ala?  of  the  nose.    Two  strips 

•tilage  were  cut  from  the  lower  thorax  and  drawn  through 

|idubcutancous  tunnek.  Similar  strips  of  cartilage  are  in- 
the  bridge  downward  toward  the  tip  of  the  nose  and  also 
aliD  if  necessary. 

FOHEIGX  BODIES  IN  THE  EAR. 

are  very  fond  of  pushing  beads,  beans,  and  like  objects  into 
canal,  and  bug^,  insects,  spiders,  etc.,  may  take  refuge  there 
[lodged. 

pmination  with  aural  speculum  and  strong  lightt  the  canal 

10  filled  with  glycerin  or  oil  to  kill  any  living  insect.    A  gentle 

ipy  water  from  a  fountain  or  other  syringe  is  then  introduced, 

being  gradually  increased.     Should  this  method  fail,  under 

'  BinnJe,  TranB.  Amer,  Surg.  Assoc,  1908*  379. 
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cocaine  small  delicate  forceps  or  a  wire  scoop  may  be  cautiously  intro- 
duced alongside  the  object,  and  the  canal  being  illuminated  with  head 
mirror  the  foreign  body  is  withdrawn,  great  care  being  taken  not  to  wound 
the  drum  or  the  canal.  A  small  gimlet  may  be  introduced  into  a  bean  or 
pea.    A  steel  object  may  be  removed  by  a  powerful  magnet. 


DEFORMITIES  OF  THE  EAR. 

Supernumerary  auricles  and  pendulous  appendages  to  the  ears 
occasionally  occur.  For  the  sake  of  the  mother  they  should  be  removed 
under  local  anesthesia  as  soon  as  the  child  is  strong,  sufficient  skin  being 
retained  to  preserve  normal  contours. 
If  the  meatus  is  closed,  the  canal  may 
be  sought  for  by  dissection,  but  the 
canal  is  usually  absent  when  the  pinna 
is  wanting.  Keloid  occasionally  follows 
operation  (Fig.  44). 

BROAD  AND  FLARING  AND 
PROJECTINQ  EARS. 

Large  ears  standing  far  out  from 
the  head,  like  the  ears  of  a  bat,  are 
very  disfiguring  and  unsightly.  In  an 
infant  the  condition  may  be  corrected 
by  frequent  compression,  by  care  in 
adjusting  the  ear  while  l3dng  and  by 
compresses  held  in  place  by  a  night- 
cap while  sleeping. 

If  persistent,  in  older  children  a  V-shaped  section  of  skin  and  carti- 
lage is  taken  of  sufficient  size  to  secure  a  normal  contour.^  A  small  needle 
and  silkworm  or  celluloid  thread  anointed  with  carbolated  cosmoline  is  used 
for  suturing.    A  sterile  compress  and  bandage  is  employed  for  ten  days. 

Acquired  Deformities. — A  chondritis  of  the  ear,  resulting  in  perma- 
nent deformity,  may  develop  during  an  attack  of  acute  articular  rheuma- 
tism and  several  of  the  joints  become  permanently  stiflFened.' 

Traumatisms  and  vicious  bites  are  liable  to  be  followed  by  chon- 
dritis and  deformity,  with  suppuration  and  necrosis  of  cartilage,  unless 
the  pus  is  promptly  evacuated. 

Hypertrophies  also  greatly  disfigure  a  patient  and  should  be  rem- 
edied by  plastics  to  reduce  the  unsightliness. 


Fro.  44. — ^Keloid  dcgnerstion  of  lobe  of  car 
followinc  opemiiaa. 


EARACHE. 

A  frequent  cause  of  earache  is  traumatism  from  foreign  bodies,  living 
insects,  violent  blows,  surf  bathing,  or  the  use  of  hairpins  to  remove  wax. 

Earache  is  also  common  in  many  exanthematous  diseases,  as  measles 
or  scarlatina.  Inflammatory'  conditions,  furuncles,  and  chondritis  fre- 
quently produce  pain. 


'  J.  B.  Roberta,  Deformities  of  the  Face. 

» LeW,  International  Med.  Mag.,  Sept.,  1903. 
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irrigation  with  boric  or  carbolated  solution,  hot  water  bags, 
Ludanum,  the  washing  out  of  cerumen,  cocaine,  and  vapor 

give  relief.  Furuncles  should  be  lanced  and  anodyne 
nents  of  carbolic  acid  or  adrenalin  with  boric  acid  washings 

continued  eruptions  of  boils,  a  vaccine  of  Staphylococcus 

employed.     Polypi  must  be  removed. 

IMPACTED  CERUMEN. 

EAR  WAX  is  a  common  cause  of  earache.  It  can  be  softened 
oil  dropped  into  the  ear  for  two  or  three  nights  and  allowed 
ber  cocainization  the  canal  is  irrigated  with  water  as  hot  as 
and  cotton  soaked  in  laudanum,  sweet  oil,  and  cocaine  is 
in  the  tube.  A  hot  water  bag  can  be  used  externally.  If 
made  to  remove  hardened  masses  by  an  ear-spoon  damage 
ay  result. 

OTORRHEA. 

t  discharge  from  the  ear  is  common  after  the  exanthematous 
lay  proceed  from  middle-ear  disease,  perforation  of  mem- 
oid  disease.    The  cause  must  receive  thorough  examination 

:dia  and  interna  and  mastoiditis  are  so  serious  in  their 
e  services  of  a  skilled  otologist  are  desirable.  Diffuse  septic 
idermal  and  brain  abscess,  and  sinus  thrombosis  are  not 


CHAPTER  in. 
SURGERY  OF  THE  NECK  AND  CHEST. 

TUBERCULOUS  LYMPHADENITIS  OF  THE  CERVICAL  GLANDS. 

Synonyms:  Tuberculous  cervical  adenitb;  tuberculous  lymph-nodes; 
scrofulous  neck. 

Closely  connected  with  the  condition  known  as  l3rmphatism  and 
often  associated  with  enlargement  of  the  lymphoid  tissues  in  the  nose  and 
throat,  tonsils,  or  adenoids,  the  cervical  glands  become  indurated  or  sup- 
purative. The  condition  was  formerly  known  as  scrofulous  or  strumous 
NCCK  (King's  Evil).  The  disease  is  most  commonly  met  with  in  children 
between  three  and  ten  years  of  age. 

Etiology. — The  tubercle  bacillus  is  the  infecting  agent,  3ret  hereditary 
^rm  defect  with  non-resistant  cell  power  is  usually  present.  Aggravation 
by  bad  hygienic  surroundings  and  especially  living  in  the  room  with  tuber- 
culous parents  yields  a  condition  of  further  disastrous  receptivity.  The 
infection  may  be  received  from  face,  nose,  mouth,  or  throat.^ 

Anatomy  of  Lymph-vessels  and  Nodes. — The  infection  will  foUow  the 
direction  of  the  lymph  current.' 

The  afferent  lymph-vessels  usually  enter  at  the  concave  or  hilum  side 
of  a  lymph-node,  the  efferent  depart  from  the  convex  side.*  The  lymph- 
nodes  in  the  neck  are  the  superficial  cervical  and  the  superior  and  inferior 
deep  groups.  The  external  jugular  nodes  lie  upon  the  stemomastoid  below 
the  parotid  gland.  They  receive  lymphatics  from  the  ear  and  parotid  region 
and  open  into  the  superior  deep  cervical.  The  anterior  cervical  nodes 
receive  the  channels  from  the  larynx  and  trachea  and  their  efferent  channels 
connect  with  the  lower  superior  deep  cervical  nodes.  The  superior  deep  cer- 
vical glands,  a  dozen  or  more,  extend  along  the  course  of  the  internal  jugu- 
lar from  the  mastoid  to  the  omohyoid.  They  lie  beneath  the  stemomastoid 
and  receive  efferent  channels  from  the  parotid,  submaxillary,  submental, 
retropharyngeal,  and  posterior  parotid  region  and  superior  cervical  nodes. 

The  posterior  nodes  receive  afferent  channels  from  the  upper  posterior 
neck  and  the  occipital  region. 

The  anterior  nodes  receive  the  lymph-vessels  from  the  tongue,  nose, 
palate,  upper  pharj'nx,  esophagus,  and  the  deejx^r  portions  of  the  larynx, 
trachea,  and  thyroid.  The  lower  nodes  of  this  plexus  empty  into  the  in- 
ferior deep  cervical  nodes  (Fig.  45). 

The  INFERIOR  DEEP  CERVICAL  and    SUPRACLAVICULAR  NODES  rCSt  UpOR 

the  scalene  muscles  and  brachial  plexus.  Thoy  receive  channels  not  only 
from  the  superficial  nodes  but  also  from  the  vessel.s  in  the  occipital  region 
and  posterior  neck  which  follow  the  posterior  border  of  the  stemomastoid. 

»  Phipiw,  Tiilier.  Institute  4th.  Annual  Report,  1907. 
*(jerri«h,  Trans.  Ainer.  Surg.  -\s80C.,  xiii,  1895. 
•Archives  d.  Mikros.  Anat.,  B<i.  t>i,  1904. 
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ve  eflferents  from  the  pectoral  region,  the  arm,  the  axiOa, 
the  hver  through  channels  that  follow  up  the  internal  nmni- 
Umtiiig  with  the  channel  from  the  superior  deep  cerwal 
juocLAR  TRtJNK,  which  empties  into  the  thoracic  duct  or 

ivian  vein.  it* 

from  the  mastoid  region,  ear,  and  outer  cheek  and  sott 
Ich  the  parotid  group,  AiTerents  paBS  to  the  upper  nodes  of 
^p  cervical  group.  Infection  from  the  buccal,  labial,  nasal, 
L^ions,  gums  and  tongue  will  reach  the  submaxillary  glands^. 
>f  these  glands  open  into  the  superior  deep  cervical  nodes  at 


iivintuBtold 


?Tior 
Frvkal 


.— L>i«iJ  «*pvim1  lymph-uwIeH  lying  on  lh«  cftrotid  briery  and!  intenml  iiifiular 
Vein .    I  Piersol  's  Anfttcim  y , ) 


I  on  of  the  carotid  artery.    Infection  from  the  lining  of  nose  and 
ith  reaches  the  submaxillary  and  deep  cervical  glands.     From 

nx,  and  trachea,  efferents  enter  the  upper  deep  cervical,  the 

',  and  parotid  group.     The  deep  cervical  glands  fallow  the 

\\  below  the  sternal  border.     Aflfe rents  from  the  cheek,  lower 

|r  of  the  mouth  empty  into  the  submental,  thence  into  the  eub- 

id  Buperior  <leep  cervical, 

Ler  pharyngeal  nodes  receive  afTerents  from  the  upper  part  of 

and  mucous  membrane  of  the  nose  and  their  effe rents  pass 
^r  deep  cervical  nodes. 

;rent  vessels  from  the  auboccipitaUmaatold,  and  parotid  regions 
iperficial  cervical  nodes  from  which  their  efferent  vessels  empty 
lervic^  nodes.* 


^  Fieraol's  An&tomy,  p,  947- 
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Pathology. — ^The  myriads  of  tuberculous  bacilli  floating  in  the  air 
find  ready  resting  grounds  in  the  nose,  mouth,  fauces,  tonsils,  and  other 
l3rmphatic  tissues,  or  in  scratches  on  the  face.  If  not  destroyed,  they  follow 
the  current  of  the  lymph  channels  and  meet  their  first  station  of  arrest  in 
the  lymph-nodes.  At  once  the  battle  commences;  hyperemia  followed  by 
active  phagocytosis  on  the  part  of  the  leucocytes  and  connective-tissue 
corpuscles  may  give  victory  and  a  return  to  normal  conditions, — ^with 
resolution  or  absorption.  In  normal  children  whose  resistive  powers  have 
not  been  weakened  by  hereditary  germ  defect  or  unsanitary  environment, 
or  temporarily  reduced  by  exhausting  disease,  victory  may  follow.  With 
partial  failure,  small  grayish-white  spots  of  tubercle  appear  which  coalesce 
as  the  process  extends.  Without  mixed  infection  the  advance  may  be  slow, 
with  adhesion  to  surrounding  tissue  and  tardy  progress  toward  the  skin. 
The  deposition  of  epithelioid  and  giant  cells  may  result  in  caseation  and 
encapsulation  and  induration  with  thickening  of  connective  tissue  (p.  368). 
Defeat  will  result  in  necrosis  of  many  cells  and  in  suppuration,  but  with  pus 
formation  destruction  of  the  foe  is  possible.  Should  the  invading  bacilli 
elude  the  first  liae  of  sentinels  and  reach  the  second  row  of  glands,  the 
resistive  process  is  repeated,  or  the  poison  or  its  toxins  may  be  swept  into 
the  blood  circulation  and  invade  epiphyses  or  other  vulnerable  tissues.  In 
some  instances  infection  with  pyogenic  microorganisms  and  prolonged 
suppuration  may  rid  the  system  of  the  invader,  but  the  process  is  tedious 
as  the  undermining  procedure  leads  to  extension  of  the  disease  and  re- 
peated outbreaks,  even  after  apparent  healing. 

Symptoms. — ^The  first  symptoms  recognized  by  the  mother  will  be  a 
small  hard  nodule  in  the  neck,  perhaps  sensitive,  frequently  unaccompanied 
by  pain.  One,  two,  or  a  long  chain  of  glands  from  the  mastoid  to  the  clav- 
icle may  be  subsequently  enlarged  and  indurated,  according  to  the  point 
of  entrance  of  the  infection.  At  a  later  stage,  these  glands  may  be  soft  and 
fluctuating,  or  some  will  be  hard  and  others  soft. 

Diagnosis. — In  purely  tuberculous  cases  no  previous  throat  symptoms 
may  have  been  noticed  and  the  enlargement  and  induration  may  progress  for 
weeks  or  months.   In  doubtful  cases  the  tuberculin  test  may  be  tried  (p.  375). 

Simple  Chronic  Adenitis. — In  the  diathesis  known  as  lymphatism, 
both  sides  will,  as  a  rule,  be  affected ;  the  glands  slowly  enlarge  and  do  not 
caseate  or  suppurate;  they  do  not  become  adherent;  iron,  potassium  iodide, 
arsenic,  and  the  X-ray  therapy  with  good  hygiene  may  cause  their  dis- 
appearance. 

Acute  Septic  Adenitis. — Following  scarlet  fever,  typhoid,  diphtheria, 
or  any  exhausting  disease,  an  acute  septic  invasion  of  the  cervical  glands  is 
common  by  absorption  of  pyogenic  germs  from  the  nose  and  throat. 

Hereditary  syphilis  will  present  symptoms-  other  than  glandular 
swellings.  In  adolescents,  direct  syphilitic  infection  from  lips  or  mouth 
is  usually  acute  and  involves  a  single  gland.  The  primary  sore  is  ordinarily 
discoverable. 

Lipomata  and  myomata  and  benign  tumors  are  usually  single.  Lymph- 
adenoma  will  be  accompanied  by  splenic  enlargement  and  change  in  the 
white  corpuscle  proportion.  Lymphosarcoma  is  rare,  as  also  is  hyperthy- 
roidism in  childhood. 
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Temporary  reBolution  followed  by  remission  is  common  in 
ig  tuberculous  glands.  Their  existence  is  always  a  menace 
J,  as  the  toxins  from  easeating  masses  may  be  swept  into 

[culation  at  any  period  following  a  slight  traumatism  or 
iaae.     Pus  infection  sometimes  destroys  the  tuberculous 

litaneous  evacuation  of  pus  leads  to  long  and  tedious  suppu- 

[st  unsightly  scars,  while  tuberculous  meningitis  or  other 
:ci'\^'ard  may  destroy  the  patient.     Infection  of  joints  and 

[curs  in  many  cases.  The  progression  along  a  chain  of  glands 
or  mediastinum  is  not  uncommon  and  leads  to  extensive 

is  not  productive  of  death  In  the  majority  of  cases.    Sixteen 

ter  of  tuberculosis  in  other  organs, ^  consequently  early  opera- 

[sir able.    Early  operation  before  suppuration  has  taken  place 

jHmary  union  with  intracuticidar  suture  leaves  but  little  scar, 

at  ions  are  very  severe  and  tedious  and  the  results  more  or 

although  less  conspicuous  than  spontaneous  evacuations, 

'A  slow  hyperplasia  of  superficial  glands  may  oft^n  be 
prompt  removal  of  the  patient  from  all  deleterious  surround- 
I establishment  of  a  healthy  out-door  life  night  and  day  in 
shore,  or  forest.    Tubercle  bacilli  die  in  sunshine;  they  thrive 
hd  iiith.    If  a  sanatorium  is  selected  it  should  be  one  adapted 
ses,  never  one  inhabited  by  phthisical  patients;  25,000  doses 
[air  yielding  4,000,000  to  5,000,000  cubic  feet  in  the  twenty- 
infinitely  better  than  three  doses  daily  of  nauseous  dmgs 
^roy  the  appetite,*  not  improve  It  (p.  380). 
|s  of  eases  should  not  be  in  a  hospital  but  should  spend  the 
inshine  and  the  nights  on  a  porch,  or  in  a  shack  or  tent. 
'ult  to  protect  against  cold,  but  thunderstorms  and  snow  are 
5ome,     As  this  class  of  cases  are  walking  patients,  usually 
Idly  care  for  themselves,  the  problem  in  the  case  of  the  rich 
|l;  for  the  poor,  the  difficulties  are  many.     Merely  "sending 
the  country ''  is  of  little  use  unless  arranged  with  care,  since 
are  often  mo&jt  unsanitary,  food  poor,  and  sunshine  rigidly 
a  the  houses  (p.  384). 

[SCHOOLS  properiy  regulated  are  usefuL  Day  camps  near 
give  at  least  partial  respite  from  unhealthy  surroundings. 
[iPs  are  still  better.  Tentb  are  hot  in  summer  and.  if  closed, 
Hi  in  winter.  Shacks  and  bungalows  arc  better.  For  private 
kes  are  best,  open  in  summer,  partially  glass  enclosed  in  winter. 
Isdile  to  secure  these  advantages,  window  tents  at  night  will 
^erable  amount  of  fresh  air  {p.  383). 

lal  cell  nutrition  is  the  essential  element  in  successful  repel- 
kundance  of  good  food  ie  required,  but  to  the  extent  only  of 
Butter  is  better  than  codliver  oil.     Cream,  milk,  and  eggs 

^  Y.  M^,  Jmtro,,  June  23,  1892. 

Open  Al?  Treatment,  Tmns.  Intemat.  Cong,  Tuberculosis,  1908,  vol.  ii, 
k'xnS^^  ^^  ^^  Sunehioe  for  Surgical  TuberculcssiB,  Jour.  Amer.  Med. 
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are  excellent,  but  never  to  the  overtaxing  of  the  digestive  organs.  Iron, 
iodine,  areenic,  pepsin  are  helpful.  The  nose  and  throat  should  receive 
careful  examination  and  continuous  antiseptic  treatment  to  prevent  further 
infection.  Iodine  may  be  driven  into  the  glands  by  cataphoresis,  but 
injections  have  not  proven  advantageous. 

R6NTOBN  RAY  and  FiNBEN  LIGHT  therapy  have  promoted  resolution 
in  some  cases. 

Serotherapy,  under  control  of  the  opsonic  index,  has  a  beneficial  in- 
fluence (p.  392). 

Incision. — If  patients  refuse  radical  operation,  they  should  be  noti- 
fied that  spontaneous  evacuation  or  incision  and  drainage  will  necessarily 
require  a  long  period  of  time  and  leave  disfiguring  cicatrices. 

Under  nitrous  oxide  or  ethyl  chloride  anesthesia,  glands  that  have 
already  suppurated  may  be  incised,  broken  down  tissue  curetted  and  the 
cavity  mopped  with  pure  carbolic  acid  followed  by  alcohol  and  packing. 
If  infection  of  new  tissue  occurs  and  undermining  sinuses  form,  they  must 
be  slit  open  to  their  full  extent  and  treated  in  the  same  way.  Sluggish 
sinuses  may  be  injected  with  tincture  of  iodine  or  Lugol's  solution;  bismuth 
and  vaseline  injections  are  also  exceedingly  helpful  (p.  400). 

Extirpation.  — Thorough  asepsis  is  essential.  The  mastoid  region 
should  be  shaved,  and  the  patient  wrapped  in  cotton,  placed  on  an  electric 
heated  mattress  on  the  table  to  prevent  shock  and  loss  of  bodily  heat. 
Chloroform  or  ether  may  be  used,  preferably  the  former  if  an  artificial  light 
other  than  electricity  is  to  be  employed. 

When  several  glands  are  involved,  early  removal  before  suppuration 
occurs  should  be  the  rule,  thereby  reUeving  the  system  from  danger  of 
infection  and  resulting  in  less  disfigurement.  If  glands  are  already  broken 
down,  the  suppurative  stage  is  shortened.  An  early  operation  is  a  simple 
procedure,  the  glands  are  easily  shelled  out,  and  recovery  with  slight  scar 
is  secured  by  the  use  of  the  intracuticular  suture.  A  late  operation,  with 
the  entire  chain  from  ear  to  clavicle  infiltrated  and  adherent  to  surround- 
ing tissues,  even  to  the  carotid  and  jugular,  with  gland  after  gland  appear- 
ing deeper  and  deeper,  is  a  procedure  that  Feng«^r  well  denominated  a.s 
severe  upon  the  surgeon  as  on  the  patient.  No  surgeon  should  enter  upon 
such  a  tedious  dissection  without  full  knowledge  of  the  anatomy  of  a  region 
containing  so  many  important  structures  and  which  may,  before  completion, 
present  unexpected  difficulties  (Fig.  46).  In  former  days,  when  operating 
in  private  houses  was  the  rule,  the  author  vividly  recalls  on  one  occasion 
the  approach  of  darkness,  when  internal  jugular,  common  carotid,  and 
pneumogastric  were  in  close  contact  with  gland.s  still  unremoved.  The 
complications  were  still  further  increased  by  the  bursting  into  flames  of 
the  ether  cone  from  the  necessary  oil  lamp,  but  the  dissection  was  completed. 

The  incisions  will  vary  according  to  the  position  of  the  diseased  lymph- 
nodes  to  be  removed.*  When  possible,  they  should  be  behi.nd  the  stemo- 
mastoid  rather  than  in  front,  as  the  scar  will  be  less  noticeable.  For  the 
submaxillary  region,  the  natural  skin  fold  separating  the  jaw  from  the  neck 
should  be  followed.    Some  surgeons  make  long  S-ahaped  incisions,  turning 


Beck,  Trans.  International  CongresH  Tuliorciilosis,   lOOS. 
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off  large  Hapti  and  dividing  the  stemomastoid  musrle.  This  of  course  gives 
wide  exposure  hut  is  seldom  necessary.  Two  incisions  are  often  better 
than  one.  An  incision  from  mastoid  to  clavicle,  with  cross  cuts  at  the 
extremities  where  the  iscars  will  he  concealed,  will  usually  suffice  even  for 
extreme  operations.  If  the  chain  of  glands  is  first  dissected  from  above 
the  clavicle^  carefully  avoiding  the  top  of  the  pleura,  the  subclavian  vessels, 
the  pneumogastric  nerve,  and  the  internal  jugular  vein,  the  dissection  can 
be  continued  upward,  removing  the  entire  chain  in  one  mass.  The  internal 
and  if  possible  the  external  jugular  %'eins  are  drawn  toward  the  median 
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Fiu.  AG. —  Dii«!wctt<m  of  a«ok,  Mhownis  rvlntion!*  it(  ve*<iiel::i;  clikvidc  lia^i  been  dtsurticuUlmJ  from  sternum 
ifttui  drawn  dnwn  iFicnK)!'!*  Anatoniyt. 

line  with  the  stemomastoid,  and  the  dissection  slowly  worked  upward. 
Lines  of  cleavage  if  they  exist  should  he  followed.  The  capsule  should  be 
extirpatetl  with  the  glami  whenever  possible.  If  the  capsule  is  adherent 
to  the  wall  of  a  large  vein,  the  gland  should  be  shelled  out  from  the  capsule. 
Blunt  dissection  with  handle  of  scalpel  or  dr>'  fli.ssector  or  blunt  scissors 
is  safer  than  the  knife.'  Tissues  are  best  separated  by  inserting  the  jioint 
of  scissors  and  opening  the  two  blades  outwardly.  If  too  much  traction 
iij  made,  the  vessels  may  be  draw^n  from  their  beds  and  wounded  accident- 
lly.  If  the  vein  is  kept  in  sight,  it  is  less  liable  to  be  injuretl.  Veins  torn 
off  near  the  jugular  will  give  large  hemorrhage.     Plenty  of  hemostatic 

*Wilkrd,  Surg.  Treat,  of  Tuber.  GlainlH  of  the  Neck,  Trans.  .\mer.  Surg.  Assoc., 
1H96,  16:^;  Animb  Surg.,  xxiv.  669,  1896. 
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forceps  must  be  at  hand.  If  the  internal  jugular  or  other  large  vein  is 
injured,  the  finger  must  at  once  close  the  opening  to  prevent  the  entrance 
of  air,  as  such  an  accident  might  prove  fatal.  Forceps  ahoulil  be  applied 
to  the  proximal  end  and  the  vein  tied  above  and  below  or  sutured  at  once 
laterally  with  fine  catgut  or  silk  coated  with  petrolatum.  Artificial  respira- 
tion should  be  practised  if  necessar>\  Injury  to  the  pneumogastric  or  to 
the  descendens  noni— the  phrenic — is  rare,  but  even  disturbance  of  these 
nerves  tends  to  induce  shock  and  subsequent  pneumonia  (Fig.  57.  p,  80), 
Serious  injury  to  the  pneumogastric,  while  not  necessarily  fatal »  is  a  dan- 
grrous  complication,  favoring  bronchopneumonia  or  edema  of  lungs.  In 
Park's  list  of  injuries  of  this  nerve,  eleven  out  of  thirteen  died/  Int>erfer- 
eni'e  with  the  phrenic  is  serious,  and  if  this  nerve  is  accidentally  divided 
it  should  l>e  at  once  sutured  securely.  Accidental  injury  to  the  brachial 
plexus,  or  laryngeal  nerves,  ought 
not  to  occur,  yet  has  happened. 
If  the  carotid  should  accidentally 
be  cut,  lateral  or  end-to-end  suturo 
(Sweet)  wouUl  become  necessary. 
No  undiftsect^d  gland  should  be 
left  unless  the  danger  of  removal 
is  too  great.  Cautiously  continu- 
ing the  dissection  upwanl  the  sub- 
mastoiil  region  will  be  rt*ached,  and 
in  working  at  the  parotid  group, 
care  must  be  exercised  not  to  in- 
jure this  gland  or  the  facial  nerve. 
Even  a  temporary  facial  paralysis 
is  distressing  both  to  surgeon  and 
patient,  and  may  require  a  subse- 
quent anastomosis  with  the  hypoglossal.  A  large  vein  torn  close  to  the 
cranium  may  be  clamped  with  forceps  which  can  remain  in  place  for 
forty-eight  hours.  The  spinal  accessory  and  motor  branches  of  the 
cervical  plexus  must  be  located  in  this  upper  cervical  region  and  avoided, 
II  injured,  they  should  be  at  once  sutured  lest  atrophy  follow  (Fig,  47). 

.'Vn  unfortunate  occurrence,  when  one  has  carefully  removed  a  long 
chain  of  nodes,  is  to  have  a  deep  suppurative  one  burst  and  cover  a  pre- 
viously clean  wound.  Immediate  sponging  and  flushing,  followed  by  the 
application  of  as  strong  a  solution  of  carbolic  acid  as  will  be  warranted  by 
the  structures  exposed,  may  prevent  infection  of  the  raw  surfaces. 

When  operative  relief  has  been  neglected  and  many  deep  glands  have 
suppurated  and  all  the  connective  tissue  is  infiltratt^d,  clean  removal  is 
im|:>os8ible,  but  e\'ery  node  that  can  be  shelled  out,  even  without  its  sur- 
roundings, should  be  removed. 

The  upper  deep  cervical  nodes  which  lie  in  clase  apposition  to  the 
internal  jugular  vein  and  the  bifurcation  of  the  common  carotid  are  best 
reached  behind  the  stemomastoid.  The  lower  group  lie  beneath  the  ster- 
nomaatoid  close  to  the  internal  jugular  vein  and  the  subclavian  and  trans- 


Fio.  47. — ^Atrophy  of  mitpcleci  m  hffhl  fiupniclaviii>- 
ui&r  funa,  from  mjury  of  nerval. 


'  Park,  Tr.  Amer.  Sung.  Amoc.  1895, 
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/eins.    The  chain  may  extend  beneath  the  clavicle  and  con- 

mediastinal  vessels,  making  the  dissection  difRcult  and 
he  surgeon  rarely  fails  to  find  more  deep  infected  glands 
arent  on  external  palpation.    Early  location  of  the  internal 

the  operation  is  advisable  (Fig.  46). 

neck  wound  may  be  closed  with  intracuticular  silver  wire 
nterrupted  silkworm  gut.  The  platysma  should  be  sutured 
ling  of  scar.    Contaminated  wounds  should  be  drained  with 

split  or  cut  spirally  to  lessen  pressure  upon  vessels;  also 
ips  or  horsehair.  If  a  dead  space  results  above  the  clavicle, 
Irained  and  a  pad  applied.  A  voluminous  sterile  dressing 
id  firmly  with  many  turns  of  a  stiff  muslin  bandage,  in  order 

splint  the  neck.  In  rebellious  children,  a  plaster  bandage 
IS.  Danger  of  exposure  at  the  mastoid  end  of  the  wound  is 
overing  with  thymol  di-iodide  (aristol)  and  collodion  and 
upper  edge  of  the  gauze  dressing  with  adhesive  plaster,  thus 
>sure  of  the  head  in  the  bandage.  With  restless  children, 
ons  are  never  disadvantageous. 

lEATMENT. — Drainage  should  be  removed  at  the  first  dressing, 
Subsequent  persistent  sinuses  must  be  opened  or  curetted,  or 
cted  with  iodine  or  with  bismuth  paste  (p.  400) .  The  aqueous 
line  seems  more  effective  than  the  alcoholic,  possibly  because 
kes  a  layer  of  coagulated  albuminoid  tissue.  If  other  series 
es  having  escaped  notice  should  enlarge,  a  second  or  third 
i  complete  the  cure. 

idular  injections  of  chloride  of  zinc  or  iodoform  are  useless, 
e,  a  silk  filiform  seton  is  used,  it  being  claimed  that  the 
onspicuous.* 

IONS. — Care  should  be  taken  not  to  tear  openings  in  veins, 
vessels  should  be  caught  above  and  below  and  li gated.  Rup- 
rating  glands  should  be  avoided  by  shelling  them  out  if  pos- 
perficial  nerves  should  be  saved.  Division  of  the  stemomas- 
avoided,  as  deformity  sometimes  results;  but,  if  divided,  it 
)ly  sutured  with  catgut.  It  can  be  retracted  forward.  The 
ar  has  been  tied  in  a  number  of  oases,  but  the  proportion  is 
parison  with  the  number  of  operations. 


SUMMARY. 

culously  infiltrated  cervical  lymph-nodes  are  always  a  menace 
:he  individual. 

3  earliest  manifestations,  infection  may  be  arrested  by  an  out- 
it  and  day,  with  good  food  and  hygienic  surroundings. 

operation  before  pus  has  formed  is  essential,  as  the  pro- 
n  simple  and  leaves  but  little  scar. 

extirpations  of   a  chain  of  lymph-nodes  from  mastoid  to 
severe  and  difficult  operation,  especially  when  infiltration 

» Kirmisson,  Pr^is  de  Chir.  Inf.,  1906,  683. 
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and  suppuration  have  taken  place.     Injury  to  blood-vessels  or  nerves 
may  occur. 

5.  Excision  should  be  thorough  and  repeated  if  necessary. 

6.  Local  applications  have  but  little  influence  upon  the  infection. 

INFECTIOUS  OR  SEPTIC  ADENITIS. 

Non-tuberculous  infiltration  of  the  cervical  lymph-nodes  is  common 
in  children  from  any  infectious  condition  in  nose,  mouth,  or  fauces.  These 
infections  usually  go  on  rapidly  to  suppuration.  The  diagnosis  at  first 
from  tuberculous  glands,  lymphosarcoma  and  Hodgkin's  disease  is  not 
always  easy.  The  nose,  throat  and  mouth  should  always  be  closely  in- 
spected and  treated. 

The  infections  from  scarlet  fever  and  other  exanthemata  often  seriously 
threaten  life  from  sepsis  and  from  pressure  on  trachea  or  vessels.  The 
author  has  seen  such  extensive  sloughing,  in  neglected  cases  where  tension 
has  not  been  relieved,  that  it  had  laid  bare  all  the  great  vessels  of  the  neck 
and  required  ligation  of  the  jugular.^ 

Treatment* — Early  and  free  incision  under  local  anesthesia  is  important 
to  relieve  tension,  followed  by  liquid  carbolic  acid  and  alcohol  or  2  per  cent, 
formalin. 

The  application  of  a  suction  cup  followed  by  antiseptic  drainage  will 
speedily  relieve  the  septic  symptoms. 

SIBIPLE  LYMPHOMATA. 

Hypertrophied  glands,  non-tuberculous,  may  exist  as  one  or  many 
enlargements  along  the  course  of  or  behind  the  stemomastoid  muscle. 

These  may  be  shelled  out  without  attempting  to  remove  the  capsule, 
the  operation  being  much  simpler  than  with  the  tuberculously  infiltrated 
nodes,  but  secondary  operations  are  not  infrequently  required.  Consti- 
tutional and  hygienic  treatment  before  and  after  operation  are  essential. 


MALIGNANT  LYMPHADENOMA  ;  HODGKIN'S  DISEASE  ; 
PSEUDOLEUKEMIA. 

The  glands  in  the  neck  in  common  with  those  of  other  portions  of  the 
body  become  enlarged  in  a  general  lymph  adenomatosis.  The  onset  is 
usually  in  the  glands  of  the  neck,  extending  to  axilla,  groins  and  mesen- 
tery. These  swellings  do  not  fuse  as  in  sarcoma,  nor  suppurate.  The  dis- 
ease is  rare  in  children  but  is  progressive,  ending  in  exhaustion  and  death. 

The  diagnosis  of  malignant  from  simple  lymphoma  is  difficult  or  im- 
possible in  the  early  stages. 

S\irgical  interference  is  only  indicated  when  pressure  upon  the  larynx 
justifies  tracheotomy. 

The  therapeutic  and  persistent  effect  of  the  X-ray  oflFers  delay  if  not 
cure  of  the  malady. 

■  !■'  Ill  ■  ..  III..  I  ^ 

*  WUlard,  Ligation  Internal  Jugular,  Univ.  Med.  Mag.,  Phil.,  Dec.,  1801,  224. 
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LlTklPHOSARCOMA. 

Primary  sarcoma  of  the  neck  is  rai^  in  children.  The  tumor  is  mov- 
able, semisolid  and  does  not  tend  to  suppurate.  Its  growth  is  very  rapid, 
differing  thus  from  congenital  hygroma. 

An  early  and  free  removal  Lh  demanded  as  soon  as  diagnosis  is  estab- 
lished. Excision  of  the  internal  jugular  vein  or  carotid  artery  may  be  re- 
quired. Complete  removal  uf  the  growth  is  the  only  possible  escape  from 
death. 


TORTICOLLIS. 

Synonyms:  Wryneck;  caput  obetipum;  collum  tortiim  or  distortum; 
Schiefhala;  con  tortu. 

Wryneck  may  be  congenital,  acquiked,  or  spasmodic*  The  former 
cases,  though  called  congenital,  are  usually  due  to  obstetrical  injury  from 
severe  traction  or  from  pressure  of  forceps  on  the  neck  muscles  and  nerves. 
Cases  appearing  before  ten  may  be  due  to  this  same  cause.     The  sterno- 

mastoid  is  the  muscle  most  commonly 
involved-  A  congenital  malformation 
of  vertebrae  occasionally  esdsts. 

Acquired  causes  are  direct 
trauma,  cold,  rheumatic  inflammation, 
myositis,  adenitis^  abscess,  paralysis^ 
cicatrices,  cervical  spinal  caries,  cer- 
vical rib,  ocular  defects,  etc*  The 
acquired  form  may  follow  mumps, 
scarlet  fever,  measles,  diphthcriii,  or 
earache. 

In  the  SPASMODIC  variety,  while 
the  trapezius  and  sternomastoid  are 
must  frequently  involved,  yet  other 
muscles  than  those  supplied  by  the 
spinal  accessory^  are  often  implicated 
and  the  real  disease  may  be  In  the 
gray  matter  of  the  cord  or  the  me- 
dulla of  the  brain  or  in  the  nerves 
of  the  cervical  plexus.  Spasmodic 
torticollis  is  charact-erized  by  tonic 
or  clonic  contractions.  The  head  is 
turned  permanently^  or  intermittently 
to  one  side  with  jerkings  or  twist ings. 
In  many  cases  it  is  an  indication  of  central  disease,  but  may  be  due  to 
nasal  or  pharyngeal  irritation.  The  splenius  as  well  as  the  straight  and 
obUque  and  the  rotary  muscles  of  the  atlas  may  be  affected.  In  addition 
the  spinal  accessory  there  may  be  involvement  of  the  post<*rior  primary 
visions  of  the  second,  third,  and  fourth  cervical  nerves,  also  of  the 
r  occipital  nerve.     This  variety  is  much  more  serious  than  the  other 


'  ■■■   Wrvil1-<k     .  I  ri.-n.-Ti   «rf     t|i»T 

•T  inafdoiiil  with  n.taiii.u  nf  t!ir  clsiri  t*t 

*!  •  s^idr.     Curpii)  later  by  niM-ti  myoU 
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» Willard,  Wryneck.  Trans.  Phila.  Acad.  Surg.,  iii,  116;  Ann.  Sur^.,  xxxiii,  793. 
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fonns,  in  fact  it  is  sometimes  one  of  the  most  intractable  of  diseases, 
resisting  all  forms  of  treatment. 

Symptoms. — When  the  sternocleidomastoid  alone  is  affected,  the  pull 
of  the  muscles  upon  the  mastoid  process  will  incline  the  head  toward  the 
corresponding  shoulder,  while  the  chin  and  face  of  the  patient  will  be  ro-. 
tated  toward  the  opposite  shoulder  (Fig.  48);  the  muscle  will  stand  out 
prominently  as  a  strong  cord  (Fig.  49).  In  cases  of  long  standing  the 
cervical  spine  will  become  convex  upon  the  opposite  side  and  compbnsa-i 
TORY  LATERAL  CURVATURE  will  be  produced,  with 
a  ROUND  SHOULDER  upou  the  convex  side.  Fre- 
quently asymmetry  of  the  face  and  even  of  the 
head  will  be  noted,  and  in  rickety  cases,  the  clav- 
icle may  become  deformed.  In  the  cases  of  nerve 
origin  the  inclination  of  the  head  may  be  constant 
or  painfully  spasmodic.  The  levator  anguli  scap- 
ulsB  b  often  contracted,  lifting  and  tilting  the 
scapula  forward.  In  congenital  cases  hematoica  of 
the  stemomastoid  is  evidenced  by  a  hardened  mass 
in  the  substance  of  the  muscle.  like  other  hema- 
tomata  this  mass  is  usually  absorbed,  but  may  per-  _  t^^-  w.-Oontmotrf  ua 
sist  and  cause  permanent  contraction.  Congemtal  euradbymboutaiMoiisiflftmy- 
cases  also  are  due  to  intra-uterine  nervous  irritation.    ofriStSu""'******^'''**"^* 

An  excess  of  fibrous  tissue  in  the  place  of  mus- 
cular fibres  is  a  condition  found  in  cases  of  acquired  wryneck;   in  the 
cases  of  nervous  origin  there  is  no  .actual  condensation  of  fibres. 

Diagnosis. — ^The  chief  diseases  to  be  confounded  with  torticollis  will 

be  TUBERCULOUS  CERVICAL  SPINAL  CARIES,  LATERAL  CURVATURE,  DISLO- 
CATION OF  CERVICAL  VERTEBRAE,  and  ADENITIS.  In  wryneck  the  stemo- 
mastoid will  stand  out  prominently  and  the  chin  will  be  turned  to  the 
opposite  side.  The  movements  of  the  head  are  restricted  in  one  direction, 
while  in  spinal  caries  all  movements  are  limited.  In  spasmodic  torti- 
collis the  nerve  symptoms  are  irregular  and  the  contractions  will  differ 
from  the  permanent  nudity  in  all  directions  and  the  reflex  spasm  of  spinal 
caries.  In  the  nervous  cases  the  question  of  hysterical  contraction  is 
the  only  one  liable  to  be  confounded  with  the  actual  disease.  Adenitis 
is  accompanied  by  tenderness  and  acute  symptoms.  Lateral  curvature 
may  be  either  the  result  or  the  cause  of  a  wryneck.  A  careful  examination 
of  the  bared  spine  and  neck  will  be  necessary  (p.  256).  The  author  has 
seen  a  number  of  cases  of  unrecognized  dislocations  of  the  cervical  verte-j 
brsB  (Fig.  50),  the  accident  having  evidently  occurred  in  infancy  (Lateral 
Curvature,  p.  258).  In  one  case  the  accident  was  caused  by  the  blow  of  an 
angry  mother  (Fig.  51). 

Prognosis. — Cases  of  simple  wryneck  are  usually  readily  cured  by 
operation  provided  subsequent  muscular  training  is  practised.  The  spas- 
modic cases  are  exceedingly  stubborn  and  often  persist  in  spite  of  all  forms 
of  treatment. 

Treatment — Slight  cases  of  congenital  torticollis  may  be  overcome 
by  gentle  manipulation,  stretching  of  the  contracted  tissues,  and  oil  mas- 
sage of  the  muscles. 
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Hematoma  of  the  sternomastoid  should  be  treated  by  gentle  massage 
with  iodine   petrogen  or  by  mild  electricity. 

The  treatment  of  all  inflammatory  forms  of  tortieollis  will  of  course 
vary  with  the  disease.  In  suppurative  and  tuberculous  atleuitis  the  glands 
ehouhl  be  removed.  The  abscesses  following  scarlet  fever,  or  measles, 
should  be  opened  and  drained  and  gentle  subsequent  manipulation  of  the 
neck  enforced.  Temporary  cases  of  wryneck  occurring  from  cold  or  from 
rheumatism  of  the  muscles,  are  treated  by  hot  applications  and  dry  cup- 
ping, cotton  wadding  and  a  stiff  starched  bandage  of  the  neck.  In  more 
persistent  cases  a  leather  nr  wire  or  felt  or  plaster  collarette  is  employed. 


bio.  50, — ^VVrynei'k  cau!:>e<i  by  early  iujury  of  Uie  vertebnc. 

Massage,  electricity,  hot  air,  stretchings,  gj^mnastics,  injections  of 
fttropia  or  of  strychnia  and  other  substances  are  of  value.  Ointments  of 
belladonna,  menthol,  chloral,  camphor^  or  morphia  are  useful.  General 
hygienic  measures  are  essential. 

Operative  Measures, — Operative  measures  inchnle  FORrtnLE  stretch- 
ings, TENOTOMY  AND  MYOTOMY,  subcutaneous  or  open,  and  resection  op 

MUSCLES    AND    NERVES. 

Forcible  Correction  —  Redressemext. —  Under  ether,  forcible 
stretchings  of  the  contracted  muscles,  followed  by  fixation  wHth  gy^psum 
bandage  in  an  over-corrected  position  will  relieve  moderate  deformities. 

Tenotomy  and  myotomy  of  the  Sternomastoid.— The  required 
amount  of  division  of  the  contracted  muscle  will  depend  upon  the  amount 
of  contraction  and  the  age  of  the  individuaL    If  the  sternal  portion  of  the 
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musda  alone  is  involved,  the  operation  is  a  simple  one;  usually,  however, 
the  clavicular  portion  will  require  division  and  also  in  old  cases,  the  mastoid 
insertion.  The  skin  is  drawn  upward  hoforo  niakin*^  the  incision  so  that 
the  scar  will  be  concealed  in  the 
shadow  below^  the  clavicle.  As 
the  structures  just  beneath  the 
clavicle  —  the  innominate,  the 
carotids  and  the  subclavian— 
are  of  such  serious  import,  and 
iLft  the  pleura  even  has  V>pen 
pierced  with  fatal  results,  it  is 
wiser  to  do  an  open  operation, 
especially  in  boys.  In  f^irls,  also, 
open  incision  is  necessary  when 
the  contraction  is  severe.  Each 
contracted  tissue  is  separately 
raised  upon  a  grooved  director 
before  iUvision.  In  slight  cases, 
subcutaneous  tenotomy  may  be 
performed.  The  mastoiil  origin 
of  the  muscle  sometimes  also 
requires  subcutaneous  division.  After  section,  forcible  traction  upon  the 
head  is  made  to  stretch  the  contracted  fascia  and  other  tissues  and  the 
head  is  strongly  over-corrected.  The  most  effective  and  the  most  com- 
fortable dressing,  on  account  of  relief  from  all  pain,  is  a  plaster-of- Paris 

body,  shoulder  an<l  head  casing  (Fig. 
52).  Another  simple  dressing  is  to 
upply  either  a  child's  body-waist  or  a 
belt  of  phistcr  of  Paris  to  the  chest;  a 
head-piece,  either  of  plaster  of  Paris  or 
of  mu.slin  and  adhesive  plaster,  is  then 
attached  to  this  band  by  ela*5tic  straps 
passing  from  the  mastoid  region,  one 
strap  betund,  the  other  in  front  of  the 
shoulder*  If  the  operation  and  dress- 
ing have  been  aseptic,  the  head  should 
be  held  in  an  over-corrected  position 
for  two  weeks,  after  which  the  stitches 
are  removed  and  the  cast  taken  off 
ilaiiy  for  voluntary  and  involuntary 
movements.  The  operation  should  be 
followed  by  many  weeks  of  massage 
and  g>'mnastic  exerci^^es  applied  to 
Fm,  fi2.-Pi«t*rH,f.Pari*dn«»nt.  ^^^  muscles  of  the  Opposite  side  of  the 

neck.  A  head-piece  or  bridle  connected 
idth  a  rope  to  a  Whitely  exerciser  or  chest  weight  makes  an  excellent 
apparatus  to  assist  voluntary  and  involuntary  motions.  The  appliances 
in  a  B|>ecial  orthopaedic  gymnasium  are  also  useful  (p.  235).  Traction 
upon  the  neck  and  self -suspension  are  often  of  advantage.    These  exercises 
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every  drug  has  been  used  with  uncertain  results.  Muscular  training  in  an 
orthopaedic  gymnasium,  travel,  and  out-door  life  (p.  380)  are  all  essential. 
Deep  muscular  h3rpodermics  of  strychnia,  atropia,  or  chloroform  are  help- 
ful. Massage  and  regulated  voluntary  movements  of  the  head  and  neck 
are  necessary. 

Serious  spasmodic  wryneck  will  continue  to  relapse  even  after  division 
of  the  stemomastoid,  trapezius,  and  scalene,  in  fact,  of  all  contracted 
muscles.    Resection  of  the  spinal  accessory  (Fig.  53)  and,  secondly, 

RESECTION    AND    AVULSION    OF   THE    SECOND,    THIRD,    AND    FOURTH    Cervical 

nerves  (Fig.  54)  have  often  failed  to  cure.*     Stretching  of  the  spinal 


Fia.  54. — Diagram  illuntrating  plan  of  cervical  plexun.    (Piersol'f"  Anatomy.) 


accessory  (neurectasis)  has  never  proved  of  much  benefit,  and  complete 
excision  of  the  stemomastoid  with  the  spinal  accessory  nerve  may  even 
fail  to  control  the  spasmodic  movements  in  the  severe  cases. 

Paralytic  Wryneck. — The  author  has  seen  one  case  only  of  com- 
plete paralysis  of  the  posterior  muscles  following  diphtheria,  in  which 
the  chin  lay  continually  upon  the  sternum  of  the  patient,  the  head  being 
raised  only  by  the  hands.  The  patient  had  to  be  fed  in  the  recumbent 
position.    Treatment  was  unavailing.    He  has  also  under  care  at  the  present 


*Keen,  Bull  and  others  have  reported  successful  cases,  Ann.  of  Surj?.,  Jan.,  1891; 
Keen's  Suixery,  iii,  290. 
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time  a  child  two  years  of  age  in  which  there  is  apparent  total  loss  of  power 
in  all  the  posterior  cervical  muscles,  following  an  exhaustive  disease. 

Wryneck  from  defective  visiox  is  usually  caused  by  the  carrying 
of  the  head  in  the  position  best  favoring  good  vision,  especially  in  hyj^er- 
metropic  astigmatism^  or  inequality  of  vision,  or  difference  of  the  planes 
of  sight. 

Mechanical  Appliances. — Complicated  wryneck  braces  are  annoy- 
ing and  useless,  unless  preceded  by  operative  measures  and  even  then  are 
seldom  helpful.  As  a  part  of  the  prciliniinary  training  of  a  child  for  opera- 
tion, however,  a  simple  laeed  leather  band,  or  a  plaster-of-Paris  cincture 
may  be  placed  around  the  head  and  connected  by  a  rubber  band  from  the 
mastoid  region  to  a  waist  or  corset  or  wide  plaster  baud  about  the  thorax. 


CONGENITAL  CERVICAL  FISTULA  ;    PATENT  TH\TlOGLOSSAL 
AND  BRANCHIAL  DUCT. 

Congenital  median  cervical  fistula  is  the  result  of  a  persistent 
thyroid  or  thyroglossal  duct,  a  retention  cyst,  with  a  permanent  or  inter- 
mittent glair>'  discharge,  or  it  is  due  to  an  incompletely  closed  branchial 
cleft.  A  midline  tumor  appearing  at  an}'  time  during  childhood  should 
lead  to  a  suspicion  of  this  defect.  Persistent  branchial  fistula  and 
CYST  arise  from  imperfect  closure  of  the  embryonic  branchial  clefts.  The 
openings  are  usually  along  the  anterior  border  of  the  sternomastoid.  Pat- 
ent thyroglossal  ducts  have  a  different  fetal  origin,  since  eml>ryologically 
they  originate  in  a  developmental  error  of  the  thyroid  gland.  These  sinuses 
may  lead  to  the  hyoid,  to  the  thyroid,  to  the  tongue,  or  even  to  the  ear. 
As  the  thyroglossal  duct  is  an  offshoot  from  the  pharjTix,  an  internal 
opening  into  this  tube  may  permit  the  exit  of  food.  Sometimes  the  inner 
opening  of  the  fistula  is  closed,  the  discharge  of  mucus  or  pus  appearing 
on  the  skin;  in  other  eases  the  opening  is  within,  being  lined  with  either 
mucous  or  skin  epithelium. 

Treatment. — The  ramifications  of  a  fistula  are  beat  determined  by 
injecting  with  bismuth  subnitrate  30  parts  to  melted  vaseline  GO  parts, 
and  then  employing  the  X-ray  shadowgram.  By  injecting  with  methyl 
blue,  inserting-  a  probe  as  guide,  laving  off  a  flap  of  skin  and  completely 
excising  the  track  to  the  hyoid  or  thyroid,  the  author  has  succeeded  in 
permanently  closing  these  fistuhe  without  much  disfigui'ement.  A  sub- 
cuticular stitch  is  insert.ed.  If  any  drainage  is  needed,  horsehair  or  catgut 
can  be  used  for  a  couple  of  days.  Complete  dissection  up  to  phar^'nx  or 
tonsils  may  sometimes  he  required.  If  the  skin  opening  and  connective 
tissue  are  first  freed  around  the  orifice,  the  duct  n4ay  be  straightened  and 
followed  with  a  probe  to  its  internal  orifice.*  • 

Pharyngeal  oivekticula  are  also  the  i-esults  of  defective  formation. 

Cervical  auricles  consisting  of  yellow^  elastic  cartilage  and  muscle 
fibre  are  occasionally  connected  with  a  cervical  fistula  arising  from  the 
branchial  clefts. 
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Lymphatic  ctsts  are  congenital,  are  usually  found  in  the  antero- 
lateral aspect  of  the  neck,  and  are  known  as  hydroceles  of  the  neck. 

A  long  and  branched  lateral  branchial  fistula  is  often  so  intimately 
associated  with  the  nerves,  arteries,  and  veins  that  safe  dissection  is  im- 
possible. By  injecting  with  bismuth  or  with  methyl  blue,  however,  ex- 
cision may  be  cautiousl^^^ttempted  by  a  skilful  surgeon. 

Injection  with  tincture  of  iodine  or  with  bismuth  and  vaseline  will 
occasionally  secure  closure  cf  the  fistula,  if  it  has  no  internal  opening. 
A  median  fistula,  called  tracheal  fistula,  leads  to  the  trachea,  but  does  not 
necessarily  communicate  with  it. 


HYGROMA. 

Syoonyms:  Congenital  cystic  lymphangioma;  hydrocele  of  neck;  congenital 
lymphangiectasia. 

Dilated  lymph-spaces  in  the  neck  may  exist  at  birth,  or  enlarge  sub- 
sequently. They  may  be  small  in  size  or  occupy  the  entire  lateral  cervical 
region.  They  may  be  multilocular  or  consist  of  a  single  cyst.  When  of 
rapid  growth,  they  sometimes  cause 
death  by  suffocation  unless  punct- 
ured. Another  form  of  hygroma,  to 
which  the  name  of  hydrocele  of 
the  neck  (Fig.  55)  is  given,  is  due 
to  the  non-obliteration  of  a  deep 
branchial  cleft,  which  gradually  be- 
comes distended  with  degenerated 
epithelium  and  the  secretion  of  the 
included  or  occluded  epiblast.  These 
cysts  may  send  offshoots  toward  the 
tongue  or  axilla.  Occasionally  asso- 
ciation with  nevoid  tissue  renders 
diagnosis  difficult.  A  dermoid  cyst- 
hydrocele  extends  deeply  into  the 
cervical  tissues. 

Treatment. — As  these  cystic  lym- 
phangioma sometimes  become  oblit- 
erated spontaneously  or  by  inflammatory  action,  Owen  advises  repeated 
tappings  rather  than  excision,'  since  the  dissection  may  be  extensive  and 
dangerous.  Simple  cysts,  resisting  tapping,  should  be  excised,  or  injected 
with  Lugol's  solution  of  iodine,  or  incised  and  drained. 


Fio.  65.- 


^>nKenitaI  hygroma  of  neck.   Removed 
by  diHttection. 


STATUS  LYMPHATICUS ;   LYMPFIATISM 
TRACHEOSTENOSIS. 


THYMIC 


A  hyperplasia  of  the  lymph-nodes,  especially  of  those  in  the  tracheal 
region,  with  enlargement  of  the  thymus  gland  and  of  the  spleen,  is  recog- 
nized as  a  variety  of  lymphatism. 


>  Owen,  Surg.  Dis.  Chil.,  1897,  131. 
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k  with  such  a  condition  may  present  no  symptoms  of  disease, 

[.nesthesia  or  some  trifling  operation,  sudden  death  may  take 

hpr  cases  dyspnea  or  convulsions  occur  early  without  assign- 

fl^he  thymus  may  be  enlarged  below  the  sternum  and  produce 

he  trachea  or  on  the  laryngeal  nerves.     If  the  condition  ia 

Liiesthesia  should  be  avoided.     It  occurs  chielly  in  infants 

|ar  of  age  but  may  manifest  itself  later.    This  condition  is  one 

[requent  causes  of  sudden  death  in  infants  and  it  undoubtedly 

iuence  in  determining  a  fatal  issue  in  bronchopneumonia,  or 

>n,  or  in  a  surgical  operation.    The  diagnosis  is  so  uncertain 

intubation  and  tracheotomy  have  been  performed  for  the 

no  relief  has  followed.    The  sudden  dyspnea  may  be  due  to 

[c  thymus  gland  compressing  the  trachea,  although  but  little 

>o  its  true  nature.    Tracheoscopy  and  the  X-ray  may  aid  in 

it.— If  the  dyspnea  is  urgent,  thacheotomy  is  indicated.     In 
js  TKYMECTOMv  may  be  performed. 


FOREIGN  BODIES  IN  THE  AIR-PASSAGES. 

are  liable,  in  play,  in  laughing  or  cr>nng,  or  during  sleep,  to 

'ir  air-passages  a  variety  of  foreign  bodies,  such  as  buttons, 

|s,  pins,  corks,  seeds,  fruit-stones,  or  food.*     With  creeping 

Lstor^^  is  obtainable.     The  violent  inspirations  of  whooping- 

iductive  of  this  accident,  will   mask  the  symptoms.     Any 

[the  region  is  promptly  followed   by  violent   cough,  which 

le  object f  or  it  may  lodge  in  the  larynx  or  trachea,  or  pass 

he  right  bronchus,  the  opening  of  which  is  in  more  direct 

trachea  than  the  left.      A  small  object  may  pass  into  the 

tdivisiona, 

15.— If  the  object  is  not  immediately  expelled,  the  symptoms 
id  loss  of  voice  become  most  violent  and  alarming,  threatening 
[ation  and  demanding  prompt  measures  of  relief.    The  severity 
^ms  will  depend  upon  the  size,  shape  and  character  of  the  sub- 
is  and  soft  objects  will  enlarge  by  absorption  of  moisture  but 
isintegrate.    Hani  objects,  long  retained,  may  produce  ulcera- 
iration  or  lung  abscess.     One  of  the  author's  cases  was  fatal 
Ion  of  a  chestnut  shell  in  a  secondary  bronchus.     Kails  and 
j-n  retained  in  the  lung  for  months,  sometimes  unrecognized, 
|l arming  symptoms  resembling  tuberculosis.    The  vomit  of 
»d  in  surgical  anesthesia,  and  especially  fecal  vomit  entering 
Is  so  productive  of  septic  pneumonia  and  death  that  prelimi- 
|f  the  stomach  is  advisable.    An  impacted  bronchus,  shutting 
^m  all  or  a  portion  of  a  lung  w^ill  give  the  physical  signs  of 
iplete  lung  collapse,  with  absence  of  vesicular  murmur,  of 
Is  and  of  resonance,  together  with  the  presence  of  duiness. 
[ite  side  the  respiratory  sounds  w^Ul  be  increased.     Bronchial 

*  Poiiletj  Foreign  Bodies,  vol,  ii,  225. 
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impaction  gives  the  symptoms  of  pain  in  the  chest,  dyspnea,  lividity  and 
cough,  with  less  interference  with  the  voice  than  in  tracheal  impaction, 
but  the  prognosis  is  far  worse.  The  body  may  shift  from  the  right  to  the 
left  bronchus.  In  partial  obstruction,  a  portion  of  lung  may  be  resonant.* 
Pneumonic  consolidation  may  speedily  follow,  or  lung  abscess  result  with 
a  fatal  termination  or  possibly  with  a  final  expulsion  of  the  object. 

Diagnosis. — Careful  and  methodical  laryngoscopic  and  bronchoscopic 
examination,  with  auscultation  and  percussion  should  be  employed  in  all 
cases  of  supposed  foreign  body  impaction,  provided  the  symptoms  are  not 
urgent.  With  metallic  objects  if  time  permits,  X-ray  shadowgrams  taken 
at  several  different  angles,  the  fluoroscope,  or  the  telephone  probe,  will 
give  much  information  as  to  location  and  size.  It  is  important,  in  young 
children  to  ascertain  the  character  of  the  object  and  also  the  fact  that  it 
has  not  been  swallowed  or  expelled  by  the  initial  cough.  The  author  once 
witnessed  a  fatal  tracheotomy  by  a  noted  surgeon,  for  a  foreign  body  which 
was  later  found  in  the  child's  pocket.  A  preliminary  examination  of  the 
chest  would  have  informed  him  that  the  dyspnea  was  due  to  a  double 
pneumonia. 

Treatment. — Immediate  succussion  of  the  body  and  the  promotion 
of  coughing  will  often  dislodge  the  mass.  Inversion  of  the  child  is  some- 
times dangerous,  as  the  foreign  body  may  fall  into  the  chink  of  the  larynx, 
still,  it  is  the  quickest  and  best  of  the  immediate  domestic  remedies,  fol- 
lowed by  the  prone  head-down  position  until  the  arrival  of  the  surgeon. 
While  expirations  should  be  encouraged,  inspirations  should  be  controlled 
lest  the  foreign  body  be  carried  deeper  into  the  air-passages.  Foreign 
bodies  lodged  above  the  cricoid  cartilage  can  usually  be  discovered  by  good 
illumination  and  the  lar}'ngoscope  and  can  be  removed  by  forceps  through 
the  mouth  and  pharj^nx. 

If  tightly  caught  in  the  ventricle  or  in  the  vocal  cords,  hiryngotomy 
or  thyrocricotoniy  will  be  nccessar\'  for  extraction.  The  cricothyroid 
membrane  is  superficial  and  thin  and  is  easily  reached.  As  those  operations 
are  very  similar  to  the  more  common  one  of  tracheotomy,  the  general  direc- 
tions given  on  page  S9  will  be  sufficient  guide  for  their  performance.  If 
the  larynx  is  split,  care  must  l)e  taken  to  keep  directly  in  the  median  line 
to  avoid  injury  of  the  arytenoid  nmscles  and  cartilages.  A  cricotracheot- 
omy  is  advisable  if  the  position  of  the  obstruction  is  in  doubt,  since  explora- 
tion can  then  be  made  through  the  wound  both  upward  into  the  larynx 
and  downward  into  the  trachea.  The  tracheal  wound  can  l)e. enlarged 
downward  if  necessary.  The  trachea  may  be  opened  above  at  the  site  of 
or  below  the  thyroid  isthmus,  according  to  the  location  of  the  obstruction. 
If  the  impaction  is  in  the  bronchus,  the  opening  should  be  as  low  as  possible, 
using  every  precaution  not  to  injure  the  vessels  lying  just  above  the  sternum. 
Chloroform  is  the  safest  anesthetic  for  infants;  in  older  cases  local  anesthesia 
will  be  sufficient.  A  fluoroscope  used  at  the  time  of  operation  will  assist 
in  locating  and  seizing  the  object.  The  slit  in  the  rings  of  the  trachea 
should  be  an  inch  or  more  in  length  and.  if  the  object  is  large  or  irregular 
in  shape,  a  circular  button  may  be  excised.     The  borders  of  the  slit  are 


't?tenKel,  L'niv.  Med.  Mag.,  1S91,  720. 
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grasped  before  opening,  with  two  pairs  of  tenaculum  forceps  or  with  two 
inserted  silk  loops  in  order  that  the  orifice  may  bp  imniediately  stretched 
open  to  permit  escape  of  tlie  foreign  body  antl  not  allow  it  to  baeome 
impacted  above  in  the  lar>'nx.  The  violent  cough  that  will  be  excited  by 
the  entrance  of  air  will  frequently  expel  the  object  and  a  towel  should  be 
hehl  so  that  it  is  not  lost  or  doewS  not  escape  notice.  Should  the  object  still 
remain,  curved  forceps  with  tiny  teeth  or  flexible  forceps  are  introduced 
and  the  object  carefully  sought.  Beads  and  hai'd  bodies  are  difficult  to 
grasp  even  when  recognized.  Beans  and  soft  objects  are  not  distinguishable 
from  the  cartilaginous  bifurcation  of  the  trachea.    Illumination  and  bron- 


FiQ.  60. 


<py  lujd  cxtrii0Lioti  of  foreign  body  by  apriuie  (urccp^.    (Schnnts.) 


choscopy  '  may  disclose  the  position  (Fig.  56) ,  but  it  must  always  be  remem- 
bered that  prolonged  manipulations  and  search  beyond  a  few  minutes  are 
more  fatal  in  results  than  leaving  the  object  to  the  expulsive  efforts  of 
nature  through  the  tracheal  opening.  The  risks  of  septic  pneumonia  are 
greatly  incretised  by  the  prolonged  or  vigorous  extractive  efforts  with 
traumatism  of  the  bronchi.  Subsequent  voluntary  expulsion  of  soft 
objects  has  occurred  in  7o  per  cent,  of  cases.  A  large-sized  soft  rubber 
tube  nearly  filling  the  trachea,  connected  with  a  bulb  syringe,  or  Bier's 
suction  apparatus  (Fig.  332,  p.  3S9),  or  an  aspirator  or  Bigelow  litholapaxy 
evacuator  (Fig,  133,  p.  106)  may  succeed  in  loosening  the  body.     In  case 


Jnur.  Amer.  Med.  Aa*oc.,  »Sept.  25.  1909,  1009. 
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of  tacks  or  nails,  a  small  round  electro-magnet  or  an  electrical  probe  may 
assist  in  locating  and  removing  them.  Wire  curettes,  scoops,  and  hooks, 
are  occasionally  useful  but  are  dangerous. 

Killian  ^  and  others  have  succeeded  by  low  bronchoscopy  and  forceps 
in  reaching  even  the  third  bronchial  division. 

After  Treatment. — If  the  foreign  body  has  been  secured,'  the  wound 
in  the  trachea  may  be  closed  and  aseptic  dressings  applied.  If  still  retained, 
the  wound  should  be  kept  wide  open  with  the  silk  loop  traction  sutures 
tied  behind  the  neck,  or  by  stitching  the  edges  to  the  skin,  or  with  a  large 
aiied  soft  rubber  tube.  The  child's  hands  must  be  thoroughly  restrained 
and  a  thin  gause  veil  kept  loosely  over  the  opening  to  prevent  unrecog- 
nised escape  of  the  object  during  coughing.  The  temperature  of  the  room 
should  be  kept  above  80  degrees  and  perfect  quiet  eniforced.* 

Bronchotomy  through  the  Chest  WalL— If  removal  through  the  trachea 
fails,  the  surgeon  has  before  him  one  of  the  most  difficult  problems  in  sur- 
gery. The  question  of  whether  to  further  pursue  operative  measures  by 
bronchotomy  through  the  chest  walls,  or  to  leave  the  object  to  the  expuldve 
efforts  of  nature,  is  a  most  serious  one.  To  open  a  bronchus  through  the 
chest  walls  and  successfully  extract  a  foreign  body  involves  a  series  of 
manipulations,  perils,  and  difficulties  that  will  tax  to  the  utmost  his  skill, 
coolness,  and  judgment  (Fig.  57). 

Both  anterior  and  posterior  thoracotomies  have  been  attempted, 
and,  while  these  operations  on  the  cadaver  are  entirely  feasible,  yet  in  the 
Uving  subject  the  conditions  are  entirely  different.  The  author  at  autopsy 
has  seen  the  bronchus  of  a  dog  apparently  within  easy  reach,  which  same 
bronchus  he  had  seen  ten  minutes  previously,  surrounded  by  huge  swell- 
ing pulmonary  and  azygos  veins,  with  aorta,  pneumogastric,  root  of  lung 
and  every  structure  in  the  neighborhood  making  such  violent  and  wide 
excursions  in  the  frightful  struggles  of  air  hunger  in  lung  collapse,  that 
accurate  manipulations  were  impossible.*  With  oxygen,  artificial  respi- 
ration apparatus,  forcible  insufflation  through  an  intralaryngeal  tube, 
Matas','  Bloom's  or  Doyen's  modifications,  or  by  operating  within  a  vacuum 
cabinet  •  the  chances  for  success  are  greatly  increased.'  The  Fell-0'Dwyer 
artificial  respiration  apparatus  is  helpful  (Fig.  58).  Tiegel's  apparatus* 
consists  of  a  small  mask,  a  rubber  balloon,  a  tank  of  oxygen  or  compressed 
air  and  a  water  jar. 

Collapse  of  Lung. — In  the  absence  of  any  cabinet  or  definite  pres- 
sure apparatus,  collapse  of  lung  from  pneumothorax  may  be  met  by  closing 
the  mouth  and  one  nostril  of  the  patient  and  passing  the  tube  from  an  oxy- 

» Killian,  Berl.  klin.  Woch.,  1895,  No.  2;  Guysez,  Presse  M6<1.,  Dec.,  1903;  Schroetter, 
MOnch.  med.  Woch.,  1905,  26. 

*  Weist,  Bronchotomy,  Trans.  Amer.  Surg.  Assoc.,  1883,  121. 

*  Willard,  Jour.  Amer.  Med.  Assoc.,  Oct.  26,  1901;  xxxv-ii,  1077. 

*  WUlard,  Tr.  Phil.  Coll.  Phys.,  1891.  xiii,  133;  Univ.  Med.  Mag.,  Feb.,  1892,  333;  Bron- 
chotomv  through  the  Chest  Walls,  Tr.  Amer.  Su^g.  Assoc.,  1891,  ix,  345;  Amer.  Jour.  Med. 
Sci.,  Dm..  1891,  566. 

» Matas,  Annals  of  Surgery,  1899,  xxix,  409. 

*  Trans.  Surg.  Sec.  Amer.  Med.  Assoc.,  1908;  Crile,  Surg.  Resp.  System,  1896^ 
»  Northrop,  N.  Y.  Presby.  Hos.  Rep.,  1896. 

"  Jour.  Amer.  Med.  Assoc.,  July  4, 1908, 87;  Zentralbl.  f.  Chir.,  Leipsic,  May  30, 1908. 
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to  the  bronclii.    tPiersol'j}  .Anatomy,) 


gen  bag  into  the  other  nostril,  the  pressure  sometimes  being  sufficient  to 
expand  the  lung  and  force  the  air  out  from  the  pleural  oavity,* 

Special  appliances  are  not  likely  to  t>e  at  hand  in  an  emergency  and 
are  only  available  for  a  secondary  attempt.* 

^Intratracheal  forcible  tnetifllation  was  employed  aa  early  aa  the  War  of  the 
Revolution. 

'  Willard,  Removal  of  Forei^  Bodies  in  the  Air-Poflaa^es,  Jour.  Amer.  Med.  Assoc.» 
Oct.  26,  1901;  xxxvii.  1077;  Trans.  Surg.  Sec.  Amer.  Med.  Assoc,  1JK)1,  423. 
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Anterior  Thoracotomy. — The  anterior  route  (Fig.  59)  has  been 
attempted  by  splitting  the  sternum/  or  by  an  anterior  rib  flap,*  or  by 
n*nmval  of  ribs.^  Even  after  successful  extraction  of  the  body  from  the 
bronchus,  stitching  of  the  slit,  and  closure  of  the  external  wound,  the  author 
has  found,  as  a  serious  after-complication,  a  constantly  increasing  pneumo- 
thorax.* This  occurs  from  the  cylindrical  shape  of  the  bronchuH  allowing 
escape  of  the  air  into  the  pleural  cavity  but  preventing  its  return  from  the 
pleura  into  the  bronchus.  The  suturing  of  the  bronchus  by  the  methoti 
proposed  by  Willy  Meyer  will  largely  avoid  this  accident,*  The  danger 
of  fatal  pneumothorax  an<[  collapse  of  the  lung  may  be  lessened  by  the 
employment  of  the  vacuum  cabinet  of  Sauerbruch,*  which  produces  nega- 
tive pressure  on  the  lung.  This  cabinet  can,  however,  be  employed  for 
positive  pressure  by  placing  the  patient's  head  inside  the  box.  BrauerV 
apparatus  employs  positive  pressure,  and  Robinson,  Green,  Maur}',  and 
Willy  Meyer  ^  have  simplified  and  improved  the  technic/ 


Fm,  ii&.*— F<»lF-0'I>wyvr*ilifiicifcl  renpimtioti  dppcmittif:  mtr».laryiigcal  tube  wiihair-lirl low*  worktd  by  fool.. 


P08TBRIOU  Thokacotumv. — The  posterior  route  through  the  medi- 
astinum opposite  the  fourth  to  the  seventh  ribs  is  the  more  hopeful  one^ 
as  the  operation  is  more  easily  and  €{uickly  performed.  Curtis  was  sue- 
ces.?(ful  in  reaching  the  bronchus  and  opening  it,  but  unsuccessful  in  re- 
moving the  object  or  in  saWng  the  patient.  Dr>'ant,''  Curtis,'*  Fowler,"  and 
others  have  so  minutely  descril>ed  the  technic  of  the  operation  that  it  need 
not  be  inserted  hen*. 


»  Fricdrich,  Jour.  Aroer  Med.  Assoc,  Der .  11,  1909.  1970;  LAnoel.  London.  Mar.  27. 
r;  Brj-ant.  Oper  Surp  ,  ii.  1052. 
»  Ccaston.  Tnuw.  Amer.  Surjr.  Assoc.,  1S96,  465. 
»  nushiMorp.  N.  Y.  Med.  Jour.,  July  25,  1891,  S5. 

*  W'illard,  Bronchotoniy  throuRh  the  Chest  WalU,  Tr.  Ajner^Sur^.  Assoc.,  1891,  ix»345. 

•  Jour.  Amer.  Me<l.  A-mhjc..  Dec.  11.  1909,  1978. 
*Tmns.  Surg  Sec.  Amrr  McnI.  Assoc..  1908.  :i32. 
'Jour.  .\mer.  Me.J.  Asuoe.,  Dec.  11.  1909,  19»4. 
•Jour.  Arocr.  Med.  Asioc..  1908,  345,  351,  :i59. 

•Bryant.  Oj)enitive  Surgery,  ii.  Umu  Trans.  Amer.  Sur^.  Assoc.  1895.  44.*^. 
'*rurli»,  Annuls  of  Sur^fcry.  1898.  B05, 
"  Fowler,  Trciatisc  on  Surig..  »,  596. 
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Pneumotomy.— In  blockade  of  a  portion  of  the  lung  the  patient  may 
survive  and  the;  foreign  bod}'  be  coughed  out  months  later,  or  ulceration, 
purulent  discharge  and  symptoms  of  lung  destruction  follow,  or  the  object 
may  ulcerate  its  way  into  the  aorta,  esophagus,  or  mediaatiuum.  Again, 
it  may  work  toward  the  pleura  either  before  or  aft-er  pleural  adhesions  have 
occurred-  The  author  has  found  both  by  experiment  on  dogs  and  by  opera- 
tion in  the  living  human  subject  that  the  lung  may  be  safely  reached  by 
the  resection  of  ribs  and  the  w^alling  off  of  the  pleural  cavity,  by  suturing 
the  two  surfaces  in  the  form  of  a  paralJelogram  and  then  incising  the  lung 
with  knife  or  cauters\' 


Fio.  50.-^Relfttlon»  of  hmncfhial  tree  to  anterior  thoraeic  wail!,  asAlmwn  by  X-ruys   (after  Blake),     Note 
straight  jiKjaitJioLh  of  right  brouehu.t  ah  coinparcd  with  trachea.      (Piersol'd  AaatumyJ 


Abscess  in  the  lung,  following  long  impaction  of  foreigii  bodies, 
or  from  pneumonia,  may  be  reached  by  first  testing  with  an  aspirator, 
after  which,  using  the  canula  as  a  guide,  a  free  incision  is  made,  a  section 
of  rib  excised  subperiosteally  and  evacuation  of  the  abscess  secured  by 
knife  or  cautery,  provided  adhesions  are  found.  If  pleural  surfaces  are 
not  united,  the  membrane  may  b?  sutured  (pneumorrhaphy)  at  the  borders 
of  the  wound  by  chromicized  gut.  The  wound  is  then  packed  with  gauze 
for  two  or  three  days.  The  incision  and  drainage  are  made  under  local 
anesthesia.  Irrigation,  exploration  and  transpleural  examination  add  to 
the  risks  of  the  operation. 

Prognosis.— If  only  moderate  signs  of  interference  with  respiration 
are  present  after  the  entrance  of  a  foreign  body,  delay  is  advisable^  since 
the  object  may  be  coughed  up.' 

^  Willani  Pneumonotomy  and  Pneumonectomy,  Suturing  of  Lung,  TranB.  Phil.  Coll. 
Phys.,  Nov.  4.  ISiJl,  xiii,  133;  Univ.  Med.  Ma^.  Feb.,  1K92.  333;  Jour  Anier.  Med.  Asaoc., 
1893,  xxi,  295;  also.  Bailer  anil  Patek,  Univ.  Me^l.  Mag.,  May,  1891- 

'  Penna.  State  Med.  Jour.,  May  and  June,  1907. 
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Smith  gives  sixteen  hundred  eases  with  70  per  cent,  recoveries  in  non- 
operative  eases.  The  general  mortality  will  be  about  33  per  cent.  Formerly 
all  cases  of  impaction  in  the  bronchi  were  fatal,  but  with  bronchoscopy  even 
the  third  division  of  the  bronchus  has  been  reached  and  the  foreign  body 
removed  (p.  79). 

Low  tracheotomy  should  be  performed  for  bodies  fixed  in  the  trachea, 
as  it  adds  but  little  to  the  risks  and  affords  safer  exit  for  the  object  either 
by  immediate  extraction  or  by  subsequent  voluntary  efforts.  When  a 
foreign  body  becomes  impacted  in  the  bronchus,  extraction  is  possible 
with  tracheotomy  in  25  per  cent,  of  the  cases.  Since  subsequent  voluntary 
expuldon  through  the  tracheal  opening  is  quite  probable,  instrumentation 
through  the  trachea  should  never  be  prolonged  beyond  a  few  minuteSi 
since  pneumonia  is  greatly  increased  by  manipulations;  30  per  cent,  die 
of  this  disease  after  unwise  instrumentation  against  18  per  cent,  in  non- 
operative  cases.  Only  10  per  cent,  die  speedily  from  the  operation  but  the 
mortality  in  tracheotomy  cases  is  largely  due  to  injury  to  the  bronchus. 

The  risks  of  thoracotomy  and  bronchotomy  following  unsuccessful 
tracheotomy  are  certainly  greater  than  the  dangers  incurred  by  permitting 
the  foreign  body  to  remain,  but  a  few  operators  have  successfully  removed 
a  foreign  body  through  the  anterior  chest  wall.  Impaction  of  a  bronchus 
is  much  more  serious  than  when  the  trachea  is  obstructed,  the  chances 
of  removal  are  much  diminished.  The  mortality  of  tracheotomised  cases 
will  vary  from  25  to  30  per  cent.,  bronchial  impactions  giving,  of  course, 
the  largest  percentage  of  deaths. 


SUMMARY. 

• 

1.  Coughing  and  inversion  are  the  immediate  remedial  measures. 

2.  If  laryngoscopic  examination  and  the  X-ray  reveal  the  object,  it 
may  be  extracted  through  the  mouth. 

3.  If  in  the  trachea,  tracheotomy  is  advisable. 

4.  If  in  a  bronchus,  low  tracheotomy,  bronchoscopy  and  a  search  of 
short  duration  are  justifiable,  with  subsequent  tracheal  suction. 

5.  If  the  search  of  the  bronchus  is  unsuccessful,  the  safer  plan  is  to 
leave  the  tracheal  wound  open  and  wait  for  expulsion  by  natural  processes. 

6.  Bronchotomy  through  the  chest  walls,  even  with  artificial  insuf- 
flation or  with  vacuum  cabinet,  is  a  most  serious  procedure  and  should 
be  undertaken  only  by  a  thoroughly  skilled  and  cool-headed  surgeon. 


LARYNGEAL  OBSTRUCTION. 

The  larynx  and  trachea  may  bocome  obstructed  by  foreign  bodies,  by 
diphtheritic  membrane,  by  edema  from  scalds  or  noxious  vapors  or  ery- 
sipelas, or  by  chronic  stenosis  from  syphilis  or  tuberculosis  or  tumors. 

The  operations  that  may  be  demanded  are  laryngotomy,  thyrot- 

OMY,    THYROCRICOTOMY,    TRACHEOTOMY,    and    BRONCHOTOMY   THROUGH    THE 

CHEST  WALLS,  the  uamcs  of  which  are  sufficiently  indicative.     As  the 
first  named  do  not  differ  materially  from  tracheotomy  (p.  90)  they  need 
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[at-ely  described.  The  term  bronchotomy,  formeriy  applied 
[ion  upon  any  portion  of  the  air-passages,  should  be  restricted 
Lg  of  a  bronchus  through  the  chest  walls. 


LARYNGEAL  DIPHTHERIA. 

ionymsi  Membranous  croup;  true  croup;  membranous  laryngitis. 

^1  diphtheria  beginning  in  the  larynx  is  rare,  the  condition 
ving  a  pharyngeal  or  undiscovered  nasal  infection  caused  by 
bJiler  bacillus.     As  the  cases  of  streptococcic  and  staphylo- 
on  associated  with  the  diphtheritic  bacillus  are  very  produc- 
geai  invasion,  the  safest  plan  of  treatment  is  to  consider  all 
ibranous  stenosis  of  the  lar3mx  as  diphtheritic  until  they  are 
[wise.    In  children  under  two  years  of  age  laryngeal  involve- 
In  nearly  40  per  cent,  of  the  cases.*    The  absence  of  the  Klebs- 
|ua  in  the  presence  of  definite  diphtheritic  symptoms,  should 
jd  aa  a  proof  of  the  non-existence  of  the  dread  disease.     In 
of  sore  throat  with  fever  and  exhaustion  should  be  closely 
viewed  with  suspicion.     It  should  also  be  remembered  that 
nis  and  other  house  pets,  as  well  as  poultry  and  cows,  may 
|[   the  poison. 

IS  Demanding  Intubation   or  Tracheotomy. — Any  one  who 
jl  the  trachea  of  a  child  at  the  post-mortem  table  will  have 
with  its  exceedingly  small  caUbre  and  will  not  be  surprised 
Ickly  obstructed  by  a  diphtheritic  membrane  and  submucous 
|Tbe  dyspnea  will  usually  be  preceded  by  fever  and  exhaus- 
characteristic  gray  deposit  in  fauces  and  nose  from  which 
|ffler  bacillus  may  be  cultured.    Enlarged  lymph-glands  behind 
possibly  toxic  albuminuria  appear  early.    A  gray  patch  on 
is  more  diagnostic  even  than  one  on  the  tonsil.    If  antitoxin 
m  in  proportion  to  the  age  of  the  child  has  been  delayed  or 
neffectual,  laryngeal  and  tracheal  invasion  will  be  evidenced 
|irrea8ing  efforts  at  inspiration  and  expiration,  with  recession 
sternal  and  supraclavicular  and  epigastric  regions.    The  flat- 
lower  part  of  the  chest  seems  to  sink  the  xiphoid  cartilage 
bodies  of  the  vertebrae  in  the  desperate  struggle  to  secure  air. 
jshould  always  be  bared  for  examination.     The  respiratory 
be  absent  and  cyanosis  will  be  progressive;  the  voice  will  be 
llic,  then  lost  entirely. 

-The  diagnosis  from  foreign  bodies,  catarrhal  laryngitis, 

lal  abscess  and  bronchopneumonia  will  depend  largely  upon 

the  case  and  the  existing  symptoms.    In  any  case  of  serious 

ig  dyspnea  with  high  temperature  and  weak  pulse,  exhaus- 

of  voice,  either  intubation  or  tracheotomy  is  imperative, 

\d  presenting  these  symptoms  will  die  from  want  of  air. 

it,^ — Antitoxin. — As  soon  as  the  diagnosis  is  made  from  clin- 

13  and  without  waiting  for  the  laboratory  report  diphtheritic 
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antitoxin  shoukl  be  given  in  doses  of  1000  to  15,000  units  every  six  houra, 
regulated  by  the  age  of  the  child  and  the  severity  of  the  attack.  Statistics 
show  that  if  the  serum  treatment  is  given  on  the  fikst  day,  the  mortal- 
ity is  less  than  1  per  cent.,  while  if  given  after  the  foukth  day,  tlie  death* 
rate  rises  to  25  per  cent,  or  more.  The  lowest  mortaUty  rates  for  diph- 
theria are  in  the  cities  where  reliable  antitoxin  is  systematically  and  early 
employed.     Doubters  as  to  its  efficiency  are  now  fortunatrely  few. 

Painting  the  throat  with  a  2  per  rent,  solution  of  silver  nitrate  after  tak- 
ing the  culture  is  helpful,  as  is  also  tlip  spraying  uf  the  nose  and  throat  with 
peroxide  of  hydrogen  1:3;  these  procedures  are  only  accessories  to  the  early 

inistration  of  antitoxin,  as  are  also  the  giving  of  food  and  stimulants. 


Fia.  fiO. — IntubAtian  in«tniTnpnt!«,     •<,  «»Tctnictof ;  S,  intro4lncipr:  f,  lulii*-*  ;    It.  si«pirutt>r. 

Antitoxin  having  failed,  early  operation  is  of  extreme  importance  in 
diphtheritic  obstruction  before  the  child  is  cyanosed  and  ladened  with  car- 
bonic oxide.  The  danger  lies  not  in  the  operation  but  in  delay  and  toxic 
infection.  To  wait  until  the  child  is  so  asphyxiated  that  it  is  practically 
moribund  is  to  be  condemned.  If,  as  frequently  happens  to  the  surgeon, 
the  patient  is  first  seen  only  when  in  this  condition,  an  operation  Ls  still 
advisable  since  only  air  in  the  lung  can  save  life.  Even  when  death  has 
followed  in  a  few  days  from  the  diphtheritic  poison,  the  author  has  never 
regretted  (nor  have  the  parents)  the  use  of  either  intubation  or  tracheot- 
omy. The  marvellous  comfort  afforded  in  seeing  the  child  f|uictly  inhaling 
sufficient  air,  after  the  heart-rending  but  ineffectual  struggles  before  the 
operation,  amply  repay  both  operator  and  friends.  Fortunately,  intuba- 
tion requires  less  pei*suasion  of  parents  than  tracheotomy  and  offers  earlier 
relief.  Even  with  the  free  use  of  antitoxin  before  and  after  operation,  the 
poison  of  the  disease  will  kill  a  large  percentage  of  the  cases,  but  it  is  the 
.toxemia  of  the  diaeaae^  not  the  operation,  that  destrovs.    The  operation 
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prolongs  life  and  gives  the  opportunity  for  oxyg^^n,  food  stimulation,  and 
antitoxin  to  complete  the  work,  when  without  relief  the  patient  would 
be  dead.  An  operation  commenced  should  be  completed  even  although 
breathing  has  apparently  ceased,  as  artificial  respiration  and  the  inhala- 
tion of  oxygen  has  sometimes  restored  patients  after  life  has  been  appar- 
ently extinct. 

Intubation  (O'Dwyer). — Intubation  has  now  largely  superseded 
tracheotomy  for  the  relief  of  laryngeal  €liphtheria»  as  it  h  simpler  and  more 
epeedy,  requires  no  anesthetic,  and  the  con-sent  of  parents  can  be  much 
more  readily  obtained.  It  prevents  loss  of  blood  and  shock  and  there  is 
less  danger  of  bronchopneumonia.  In  the  after  treatment  trained  care  is 
less  essential.  Every  surgeon  should  be  provided  with  an  intubation  set 
(Fig.  60),  since,  when  needed,  the  demand  is  urgent.  Newer  sets  are  made 
of  hard  rubber  lined  with  gold-plated  metal  {Fig.  61), 


Ftq.  G1. — Intubation  tubes  and  introducer.     (Wharton  and  Curtin.) 


Intubation  Technic.—The  operator  should  protect  his  nose  and  mouth 
vnih  antiseptic  gauze  and  his  clothing  by  a  sheet  or  gown.  The  child's 
arms,  legs,  and  body  should  b?.  wrapped  tightly  in  a  sh^et  and  held  firmly 
against  the  nurse's  protected  breast,  A  thread  well  oiled  is  loosely  looped 
through  the  eye  of  the  tube,  for  withdrawal  in  case  it  is  coughed  into  the 
pharynx.  All  the  instruments,  sterilized,  should  be  conveniently  placed 
for  rapid  work.  An  assistant  grasps  the  head  firmly  and  throwing  it  slightly 
backward y  holds  the  mouth-gag  securely  with  his  left  hand.  The  introducer 
is  armed  with  tube  selected  according  to  the  scale  and  adapted  to  the  age 
of  the  child,  1,  2,  3,  4,  corresponding  to  ages  1,  2,  3,  4.  The  surgeon  intro- 
ducing his  left  index  finger  recognizes  in  the  pharynx  the  hard  projection 
of  the  posterior  part  of  the  cricoid  cartilage.  He  hooks  forward  the  epi- 
glottis and  base  of  the  tongue,  feels  for  the  opening  of  the  !ar>'nx  (Fig,  02), 
and  quickly  carries  the  tube  through  the  mouth  and  fauces  by  a  curved 
motion  in  elevating  the  handle  from  the  front  of  the  chest  to  the  level  of 
the  nose,  and  with  thumb  of  right  hand  releases  the  tube  from  its  obturator 
while  he  adjusts  it  in  the  larynx  with  his  left  finger.  The  operator  must 
be  expert  or  the  finger  in  the  glottis  will  seriously  add  to  the  asphyxia. 
After  the  first  coughing  efforts  and  being  certain  that  the  tube  has  not 
been  forced  into  the  pharynx,  the  finger  is  withdrawn,  the  gag  removed 
and  the  respiration  watched  to  see  that  no  membrane  has  been  dislodged , 
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into  the  trachea.  In  ,such  an  event,  the  tube  should  be  withdrawn  to  per- 
mit expubion,  or  a  tracheotomy  may  he  neeeasar\%  If  breathing  remains 
easier  for  ten  or  fifteen  minutes,  the  gag  and  finger  are  reintroduced,  the 
position  of  the  tube  ascertained  and  hekl  in  place  while  the  looped  thread 
LB  cut  and  withdrawn.  With  inexperienced  nursing  the  thi'ead  may  be 
retained  and  fastened  to  the  cheek,  but  the  cliild  b  hands  mui5t  lye  restrained. 
After  Treatment. — An  experienced  nurse  is  desirable  night  ami  day 
to  anticipate  the  symptoms  of  air  hunger,  but  it  is  not  as  essential  as  in 
tracheotomy.  All  the  precautionary  measures  given  as  to  tracheotomy 
(p.  91)  should  be  observed  and  antitoxin  continued,  although  it  is  much 
leas  effective  than  in  the  early  stage.  Milk  may  be  administered  to  an 
infant  by  lowering  the  head  (Fig.  03),  thus  pi*eventing  its  entrance  to  the 
tul3e.  The  same  method  may  be  pursued  with  older  children,  or  semisolid 
foods  may  be  given,  or  if  difficulty  is  encountered,  a  feeding  stomach  tube 


Fin>  tk'i.  — HAaktiiJovrD  poniitioQ  for  fotMiias  after  intulNtUoti.    iWhartuu  ixmi  Curtis.) 


may  be  introduced  into  the  esophagus  through  the  mouth,  or  a  catheter 
through  the  nose.  Nutrient  enemata  are  given  and  also  quinine  supposi- 
tories. Milk  punch,  wine  whey,  fresh  air  heate<!  to  80  degrees  and  perfect 
quietude  are  necessar>^  If  the  tube  is  coughed  out,  it  may  lie  in  the  phar>'nx 
or  be  swallowed.  Increased  dyspnea  will  lead  to  the  summoning  of  the 
surgeon,  an  examination  by  the  finger  and  the  reintroduction  of  the  tube. 
In  cases  of  paralysis  of  the  laryngeal  muscles  and  a  repetition  of  the  accident, 
a  competent  physician  should  remain  constantly  in  the  house  for  the  first 
few   days. 

Removal  of  the  tube  requires  the  same  preparation  as  for  its  introduc- 
tion and  may  usually  be  done  on  the  third  or  the  fifth  day  if  antitoxin 
has  Ix^en  administered  before  and  after  the  intubation.  The  gag  is  intro- 
linced,  the  e?ctractor  (Fig.  64)  passed  down  into  the  himen,  the  blades 
separated  and  the  tube  withdrawn.  As  the  insertion  of  the  extractor  into 
the  opening  is  a  difficuit  maneuver  in  a  strugghng  child,  the  manipula- 
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tions  should  have  been  practiced  on  the  cadaver  and  perfect  under)- 
standing  of  the  mechanism  of  the  instruments  attained  without  the  aid  of 
sight.  If  the  tubes  are  provided  with  metal  loops  at  their  heads,  a  finget 
thimble  and  hook  attachment  renders  removal  easier  (Fig.  65). 


Fio.  64. — Extractor  with  movable  jaws  for  extraction  of  intubation  tube.  (Wharton  and  Curtis.) 


Remarks,  —  Both  introduction  and  removal  must  be  quickly  per- 
formed. Tracheotomy  instruments  should  be  at  hand,  as  even  in  the 
hands  of  an  experienced  operator  nearly  five  per  cent,  will  require  this 
form  of  relief  on  account  of  alarming  dyspnea 
produced  by  membrane  that  has  been  loosened 
and  cannot  be  coughed  out.  A  certain  amount 
of  dyspnea  may  be  expected  to  follow  the  removal 
of  the  tube.  If  continuous  or  increasing,  the  tube 
should  be  reintroduced.  Persistent  difficulty  of 
breathing  following  the  removal  of  the  tube  is 
less  common  than  after  tracheotomy.  It  may  be 
due  to  spasm  or  paralysis  or  thickening.  Failure 
to  introduce  the  tube  into  the  larynx  results  from 
inexperience  in  the  recognition  of  the  cricoid  prom- 
inence in  the  esophagus,  the  epiglottis  and  the 
opening  of  the  larynx.  When  the  tube  is  in  pro- 
per position  the  anterior  wall  of  the  esophagus  will 
be  felt  between  the  fingers  and  the  instrument.  If 
it  is  in  the  esophagus  it  will  be  loose  and  free  and 
no  benefit  in  breathing  will  occur.  False  passages 
in  the  larynx  will  only  be  made  if  too  great  force 
is  employed.  The  loss  of  voice  following  intuba- 
tion is  usually  temporary. 

Tracheotomy. — While  tnioheotomy  has  now 
been  largely  replaced  by  the  simpler  oix^ration  it 
is  still  required  when  intubation  fails  to  relieve 
or  when  diphtheritic  membrane  has  been  pushed 
downward  into  the  trachea. 

The  conditions  demanding  tracheotomy  are 
detailed  on  pape  S4.    Whenever  in  doubt,  operate. 

Technic. — When   in.^tant  action  is  necessary', 
a  knife,  quill,  a  catheter  or  a  rublx^r  tube  may  save  a  life.     The  author 
recalls  one  of  his  most  successful  tracheotomies  of  former  days  in  the  slums, 
performed  with  a  scalpel  in  one  hand,  an  oil  lamp  in  the  other,  and  two 


Fig.  65. —  Finger-hook  for  ex- 
traction of  intubation  tube. 
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on  the  floor  in  a  faint.  When  instant aneous  work  is  required, 
eotomy  is  safest.  The  larynx  should  be  grasped  with  the 
ught  fom^ard  and  thoroughly  fijced  in  the  median  position, 
ury  guarded  by  the  middle  finger  of  the  right  hand  so  that 
trat«  beyond  the  desired  depth  is  then  thrust  into  the  lower 
thyroid  cartilage,  held  vertically  and   carried   downward, 


cothyroid  membrane,  cricoid  cartilage  and  two  rings  of  the 
edges  of  the  wound  are  grasped  on  either  side  with  AlUa 
ceps  (Fig.  06)  or  unv  form  of  retractors,  everted  and  tube 
ps  introduced,  while  hemostatic  forceps  control  hemorrhage, 
ntomy  as  a  rule,  the  condition  of  the  child  is  euch  that  but 
ion  is  permissible.     In  extreme  cases ^  the  operation  may  be 
rapidly   required    without   an   anesthetic.     Usually, 
however,  chloroform  or  ethyl  chloride  may  be  used, 
the  latter  locally.     A  quick  longitudinal  cut  is  made 
over  the  trachea.    The  trachea  is  made  more  prom- 
inent by  a  pad  placed  beneath  the  shoulders.    The 
thyroid  isthmus,  which  covers  the  second  to  fourth 
tracheal  rings,  may  be  retracted  or  clamped  and  later 
ligated.      If   time  permits,  hemorrhage   should   be 
checked  and  the  rings  completely  bared  from  con- 
nective tissu[>,  an  important  point  in   locating  the 
trachea  definitely  boforc  entering.     The   trachea  is 
now  firmly  fixed  by  AiHs  tenaculum  forceps  or  with 
a  strong  curved  tenaculum  and  two  or  three  rinp 
slit  longitudinally  for  an  inch  with  a  sharp  pointed 
bistoury.    The  dyspnea  is  so  urgent  and  the  migra- 
sues  so  great  that  it  is  safer  to  make  the  incision  from  below 
id  injury  of  the  structures  at  the  base  of  the  neck.     Spring 
ing  nasal  speculum,  or  eyelid  retractors,  or  two  tcnacula,  or 
tion  sutures  are  now  introduced,  and  the  lips  of  the  slit  held 
rger  outer  tube,  aluminum  or  silver,  is  then  inserted  (Fig. 
direction  backward  and  dowkward,  care  being  taken 
ushed  agaiiist  the  posterior  wall  of  the  trachea/  nor  carried 

'  Willard,  Traeheetomy,  Med.  News,  3dv/726. 
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down  in  the  connectiye  tissue  in  front.  With  a  nurse  unaccustomed  to 
the  reinsertion  of  the  tube  in  emergencies,  permanent  retention  of  the 
retraction  silk  loops  may  prevent  sudden  asphyxiation.  When  the  air 
enters  freely,  the  exhausted,  cyanosed  and  nearly  dead  child  will  speedily 
begin  to  gain  in  color. 

Remarka. — It  should  be  remembered  that  in  young  children  the  nor- 
mal trachea  is  an  exceedingly  small  tube;^  in  infants,  during  the  first  two 
years  of  life  not  exceeding  ^  of  an  inch,  and  in  the  tenth  year,  only  \i, 
consequently,  the  canula  for  a  child  under  four  years  should  not  exceed  A 
nor  be  above  \i  for  a  child  of  twelve. 

A  thorough  knowledge  of  the  anatomy  of  the  region  is  important. 
The  two  most  common  errors  in  discovering  the  trachea  are  first  from  failing 
to  follow  exactly  the  median- line,  and  second,  incomplete  exposure  of  tha 
rings  of  the  trachea.  Failure  to  introduce  the  tracheotomy  tube  itHerifbiiF^ 
sUt  is  made,  is  due  to  carrying  it  too  far  back  and  in  too  straight  a  line 
against  the  posterior  wall,  or  in  missing  altogether  the  slit  and  tearing  up 
the  tissues  in  front  of  the  trachea,  or  in  failing  to  puncture  through  the 
false  membrane  by  the  initial  cut.  A  clear  head,  steady  hand,  and  dex- 
terous rapidity  are  needed,  especially  as  dyspnea  becomes  desperate  and 
threatening  when  the  trachea  is  exposed  and  manipulated. 

In  fat-necked  infants  the  thyroid  cartilage  may  not  be  palpable  in 
the  throes  of  air  hunger.  With  the  trachea  not  more  than  an  inch  or  an 
inch  and  a  half  long,  and  lying  deep  in  the  neck,  it  is  safer  to  enter  through 
the  cricothyroid  membrane  and  cut  downward  into  the  upper  trachea, 
nnce  the  lower  portion  may  be  close  to  the  thymus  gland,  the  arteria 
thyroidea  ima  and  the  innominate. 

After  Treatment. — As  the  air  enters  directly  into  the  lungs  through 
the  trachea,  the  room  should  be  kept  at  a  high  temperature.  The  author's 
best  results  have  always  been  obtained  in  the  summer  with  the  thermom- 
eter above  90  degrees.  The  air  should  be  moistened  with  steam  medicated 
with  limewater  or  sulphur.  The  after  treatment  is  of  the  greatest  import- 
ance. Almost  immediately  following  the  operation,  the  most  delightful 
change  takes  place.  The  cyanosis,  noisy  stridor,  anxious  expression, 
grasping  at  throat  and  labored  movements  of  chest  disappear  as  by  magic, 
and  the  child  sinks  into  a  peaceful  slumber,  abundantly  repaying  the  sur- 
geon for  his  efforts,  even  though  but  temporary  relief  is  gained.  Unless 
the  antitoxin  conquers  the  infection,  the  calm  is  deceptive.  The  diphthe- 
ritic poison  is  still  present  and  on  the  second  day  renews  its  force  unless 
counteracted.  In  many  cases,  infectious  pneumonia  follows.  Under  proper 
treatment  and  proper  nursing,  however,  many  cases  progress  favorably. 
A  skilful  physician  and  specially  trained  nurse  should  be  constantly  by  the 
bedside  ready  to  remove  the  inner  tube  and  cleanse  it  if  any  obstruction 
occurs.  The  inner  tube  is  to  be  cleaned  and  boiled  twice  daily.  The  outer 
tube  is  best  cleaned  with  a  chicken's  wing  feather  wet  with  limewater.  The 
irritation  of  the  trachea  will  provoke  helpful  coughing.  Oxygen  also  should 
be  constantly  in  readiness.  The  orifice  of  the  tube  is  covered  loosely  with 
wet  gauze.    The  mucus  as  it  is  coughed  up,  is  caught  with  a  large  camel's 
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hair  bnish,  moistened  in  carbolized  or  sublimated  solution.  The  edges  of 
the  wound  are  painted  daily  with  a  five-grain  solution  of  silver  nitrate  to 
prevent  infection.  Atomization  of  warm  limewater  also  tends  to  soften 
the  membrane. 

After  the  lapse  of  five  or  six  days  the  patency  of  the  hirynx  can 
be  tested  by  closing  the  orifice  of  the  tube  with  a  finger  and  watching 
the  result.  The  tube  should  be  removed  as  early  as  possible  so  that  the 
trachea  need  not  become  ulcerated,  nor  a  psychic  habit  of  breathing  estab- 
lished that  may  subsequently  rcquii-e  an  intubation  to  relieve.  The  nur«e 
should  always  have  instruments  close  at  hand,  since  with  a  child  stniggling 
for  air  no  time  can  be  wasted.  With  an  inexperienced  nurse,  it  is  wise  to 
leave  permanently  on  either  side  of  the  tracheal  slit  a  black* silk  loop  retrac- 
tion suture,  or  to  cut  out  a  button  opening  from  two  to  three  rings  at  the 
time  of  operation.  The  child  must  not  l>e  left  alone  for  a  moment,  as  the 
tul>e  might  \w  coughed  out  and  quick  suffocation  result. 

The  occluding  membrane  should  never  be  sucked  from  the  tube  by  a 
too  enthusiastic  surgeon.  A  suction  cup  or  a  large  rubber  tube  attached 
to  a  rubl>er  bulb  or  suction  syringr  should  1>e  used. 

Concentrated  food,  milk  punch,  ami  wine  whey  are  to  be  given  in 
digestible  quantities,  or  nutrient  enemata  introduced  and  antitoxin  con- 
tinued in  bad  eases.  If  food  is  refused,  it  may  be  carried  into  the  esopha- 
gus by  a  stomach  tube  or  by  a  catheter  inserted  along  the  floor  of  the  nose. 
The  nose  and  throat  should  be  sprayed  frequently  with  dilute  peroxide 
of  hydrogen. 

Prognosis. — The  death  rate  from  diphtheria  is  so  high  that  the  mor- 
tality from  tracheotomy  and  intubation  must  necessarily  be  hirge^  since 
the  operations  are  performed  only  on  the  laryngeal  cases.  The  deaths  are 
from  toxemia  and  not  from  the  oj>eration.  The  mortality  from  tracheotomy 
for  lar\'ngeal  diphtheria  is  very  difficult  to  determine,  since  only  a  small 
proportion  of  operations  and  a  still  snuiller  proportion  of  fatal  results  are 
reported.  Fortunately  the  introduction  of  intubation  by  O'Dwyer  and 
the  general  use  of  antitoxin  has  reduced  the  mortality  of  the  disease  itself 
and  tracheotomy  is  but  rarely  refiuired.  Only  twenty  years  ago  some 
English  writers  placed  the  mortality  of  all  cases  of  membranous  croup  at 
90  per  cent.  -\s  tracheotonnes  were  of  course  performed  only  upon  the 
most  serious  cases,  the  death  rate  from  operation  was  necessarily  frightful. 
The  author  in  18S5  '  before  the  introduction  of  serum  therapy,  expressed 
the  opinion  that  not  more  than  10  to  15  per  cent,  of  tracheotomies  could 
be  saved,  as  nearly  all  of  the  cases  came  to  the  table  when  practically  beyond 
hope.  Levis  operated  on  twenty  cases  before  he  secured  a  successful  i-esult. 
Owen,  before  the  introduction  of  intubation,  placed  the  mortality  at  60  to 
70  per  cent.  At  the  present  period  the  operation,  even  with  antitoxin,  is 
exceedingly  fatal  in  infants  under  two  years  of  age.  During  the  past  15 
years  since  the  general  introduction  of  antitoxin  the  proportion  of  cases 
requiring  tracheotomy  or  intubation  has  been  reduced  one-half,  and  the 
mortality  of  tracheotomized  cases  has  been  also  reduced  one-half.  The 
general  mortahty  of  all  cases  of  diphtheria  has  also  been  reduced  in  the  same 
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ratio.  Monti  collected  12,736  cases  of  tracheotomy  for  diphtheria  showing 
28  per  cent,  of  recoveries,  an  excellent  report,  since  it  is  probable  that  nearly 
all  of  these  cases  would  have  died  if  not  operated.  The  death  rate  in  intu- 
bated cases  has  fallen  from  70  per  cent,  before  the  introduction  of  antitoxin 
to  30  per  cent,  at  the  present  time  and  tracheotomized  cases  from  60  to  33 
per  cent.*  In  5546  cases  of  intubation  without  antitoxin,  the  mortality  was 
69  per  cent.,  while  in  533  cases  in  which  intubation  was  combined  with 
antitoxin  the  mortality  was  26  per  cent.  (McNaughton  and  Madden). 
Intubation  should  give  a  much  better  chance  for  recovery  than  tracheotomy, 
since  it  meets  with  less  opposition  and  can  be  performed  earlier. 

Unfortunately,  these  cases  are  often  only  seen  by  the  surgeon  when 
practically  beyond  hope.  The  younger  the  child,  the  more  fatal  the  ob- 
struction. Before  the  days  of  antitoxin  and  operative  relief,  practically 
all  cases  of  laryngeal  diphtheria  were  doomed.  After  intubation,  if  the 
continuance  of  antitoxin  and  stimulants  fail,  the  child  dies  not  from  the 
operation  but  from  the  original  disease  and  the  too  late  relief. 

HYDROTHORAX  AND  EMPYEMA. 

Pleural  Effusions. — Serous  effusion  into  the  pleural  cavity  may  follow 
pleurisy,  pleuropneumonia,  grippe,  trauma,  sepsis,  tuberculosis,  and,  rarely 
in  children,  malignant  disease.  In  children  under  five  it  is  often  the  result 
of  one  of  the  exanthematous  diseases.  Pneumococcic  infection  is  the  most 
common.     In  adolescents  it  may  be  tuberculous. 

Symptoms  of  Hydrothorax. — The  primary  symptoms  will  be  those  of 
the  original  pleuritic  disease.  In  rare  instances  a  large  effusion  may  occur 
without  recognized  fever,  but  with  moderate  dyspnea  dependent  upon  the 
amount  of  lung  oppression.  The  breathing  will  be  short  and  hurried, 
esppcially  if  the  child  lies  on  the  sound  side.  The  respiratory  murmur  will 
be  absent  or  distant,  vocal  fremitus  and  resonance  altered  or  absent,  the 
heart  puslunl  to  right  or  left,  and  in  some  instances  at  the  intercostal  spaces 
there  will  be  bulging.  The  percussion  note  will  be  dull  or  flat  and  may  be 
altered  by  position  of  the  body  if  the  fluid  is  not  sacculated. 

Symptoms  of  Empyema. — Purulent  accumulation  in  the  pleural  cavity 
is  usually  preceded  by  serous  effusion,  which  may  be  speedily  or  slowly 
converted  into  pus  by  increase  in  the  number  of  leucocytes.  The  con- 
stitutional symptoms,  rigors,  rise  of  temperature,  sweatings,  loss  of  flesh, 
and  prostration  will  steadily  increase. 

As  the  heart  is  pushed  either  to  right  or  to  left  and  the  lung  action 
interfered  with,  respiration  l>ecomos  labored  and  rapid  and  the  pulse 
feeble.  The  diaphragm  will  be  displaced  downward  and  the  intercostal 
spaces  become  prominent.  P'ollowing  appendicitis,  joint  infections,  or 
osteomyelitis,  the  fluid  is  usually  purulent  from  the  time  of  discovery.  In 
unrecognized  or  neglected  cases,  the  large  fibrinous  exudate  with  thicken- 
ing of  pleura  and  extensive  flocculi  of  lymph  may  compress  the  lung  into 
a  small  useless  mass,  converting  the  whole  side  of  the  chest  into  an  enor- 
mous pus  cavity  and  destroying  the  patient.    In  encysted  cas(^s,  a  pus  collec- 
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tion  may  be  walled  off  from  the  rest  of  the  chest  or  several  independent 
collections  may  exist  with  firm  septa.  In  tuberculous  pleurisy,  the  accumu- 
lation may  be  slow  and  unrecognized.  If  adhesions  exist,  they  will  partially 
prevent  lung  collapse. 

Diagnosis. — The  signs  alread}^  given  differ  from  those  of  consolidation 
following  pneumonia,  since  in  the  latter  disease  there  will  be  increased 
vocal  fremitus  and  bronchial  breathing  and  no  fulness  of  the  side.  In  a 
child  under  six,  empyema  is  more  probable  than  hydrothorax.  In  every 
case  of  doubt,  an  antiseptic  puncture,  as  described  below,  sliould  be  em- 
ployed.   The  X-ray  will  often  outUne  a  pus  accumulation. 

TrcatmenL — Thoracentesis  —  Paracentesis  —  Aspiration  for  Hy- 
drothorax.^If  salines,  cathartics,  diuretics,  and  counterirritation  fail  to 
r.dieve,  paracentesis  is  less  uncomfortable  than  blisters  and  will  more 
quickly  relieve  the  pressure  which  is  preventing  the  absorbent  vessels 


Fio,  68^— Hypodermic  iit^ille  may  fail  to  reach  &  pleural  cavity  ftllrH)  with  pua,  or  it  may  be  blcaclEod 
by  nbrinou»  depobiLs.     (Intcrnati'unfil  CUnic:*,  Hall.) 

from  removing  the  fluitl.  In  every  doubtful  case,  puncture  with  an  aspi- 
RATIKG  NEEDLE  should  be  the  rule,  not  with  a  hypodermic,  since  the  latter 
is  too  small  to  be  diagnostic  in  its  results  (Fig.  68).  This  punrture  should 
never  be  made  without  thorough  asepsis  of  site  and  instruments.  In  the 
dorsal  position,  with  side  overhanging  the  edge  of  the  bed  and  after  freez- 
ing the  area  with  salt  and  ice,  or  ethyl  chloride  spray,  an  aspirating  needle 
and  canula  of  medium  size  should  be  thrust  into  the  selected  spot  in  an 
intercostal  space  just  above  a  rib  in  order  to  avoid  the  intercostal  artery. 
The  instrument  should  be  sharp,  guarded  at  a  certain  depth  by  the  hnger 
and  held  so  that  the  trocar  cannot  be  driven  back  in  the  canula.  It  is 
thrust  in  with  a  sharp  quick  stroke,  so  that  thickened  membrane  will  not 
be  pushed  before  it.  A  slight  incision  of  skin  with  a  sharp  scalpel  may  be 
made,  A  clean  aspirator  (the  working  powers  of  which  have  been  tested 
just  previous  to  the  operation)  is  then  attached,  and  the  fluid  slowly  with- 
drawn, care  being  taken  to  preserve  a  specimen,  without  blood,  for  labora- 
tory examination.  If  the  lung  is  expansile,  its  impact  against  the  end  of 
the  canula  can  usually  be  felt.  If  the  flow  is  interrupted,  a  blunt  stylet 
introduced  through  the  canula  will  clear  the  obstruction,  or  the  canula  can 
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be  partially  withdrawn  or  the  current  reversed.  If  symptoms  of  sjmcope 
or  collapse  occur,  the  flow  should  be  temporarily  arrested  and  stimulants 
administered.  Excessive  coughing  and  a  flow  of  blood  call  for  at  least  a 
temporary  cessation  of  the  flow.  These  symptoms  occur  most  frequently 
with  dextrocardia. 

The  slight  wound  is  closed  with  cotton  and  collodion  or  compound 
tincture  of  benzoin.  If  the  serum  is  clear  and  sterile,  absorption  of  the 
remaining  fluid  will  usually  take  place.  If  reaccumulation  occurs,  tap- 
pings may  be  continued  until  turbidity  of  the  fluid  and  the  laboratory 
examinations  show  pneumococcic,  streptococcic,  or  staphylococcic  cells. 
If  no  cocci  are  present,  the  case  is  probably  tuberculous. 

If  the  pleural  exudate  is  coagulated  by  heat,  centrifugated  and  injected 
into  a  guinea-pig,  the  question  of  tuberculosis  of  the  pleura  can  be  diag- 
nosed. In  cytodiagnosis,  there  may  be  shown  a  predominance  of  mono- 
nuclear leucocytes.  The  agglutination  test  of  Arloing  may  also  be  employed. 
In  proteolytic  fermentation,  the  tubercular  exudates  and  pus  do  not  liquefy 
albumin. 

If  pus  is  found  at  the  explorations  or  at  any  subsequent  tapping,  the 
case  should  be  at  once  treated  as  empyema.  If  preparations  for  opening 
the  chest  have  not  been  made,  the  wound  may  be  closed,  and  a  few  days 
allowed  for  permitting  the  lung  to  expand  as  much  as  possible  provided 
symptoms  are  not  urgent.  In  case  of  extreme  distention  and  with  critical 
symptoms,  aspiration  of  only  a  portion  of  the  pus  is  permissible,  another 
aspiration  or  incision  or  resection  following  as  speedily  as  the  general  con- 
dition permits.  Spontaneous  evacuation  into  a  bronchus  or  through  the 
chest  wall  or  diaphragm  should  never  be  permitted. 

The  site  of  the  operation  will  be  located  by  the  existing  symptoms, 
and  elicited  by  percussion  and  auscultation.  In  encysted  cases,  the  tapping 
will  be  made  over  the  diseased  area.  Ordinarily  the  puncture  is  made  in 
the  sixth  or  seventh  interspace  on  a  level  with  the  inferior  angle  of  the 
scapula  in  the  midaxiliary  line,  or  posteriorly  in  the  eighth  interspace  to 
avoid  the  excursions  of  the  shoukler-blaclo.  As  nearly  all  cases  of  hydro- 
thorax  show  pus-cells  at  the  second  tapping,  the  exclusion  of  air  and  thor- 
ough asepsis  are  essential.  If  an  aspirator  is  not  at  hand  an  ordinary  trocar 
and  canula  may  be  substituted.  An  extemporized  appliance  for  exclud- 
ing air  can  be  made  by  attaching  to  an  onliniiry  ciinula  a  soft  ru})ber 
tub3  long  enough  to  reach  to  a  pan  of  carbolized  solution  on  the  floor. 
Th3  trocar  is  pushed  through  the  rubber  into  the  canula,  and  when  with- 
drawn tho  opfMiing  closes,  shuttin*?  out  the  air. 

Rospirations  of  30  to  60  with  focble  pulse  above  110,  a  temperature 
above  101  and  a  leucocytosis  of  30,000  to  oO.OOO.  with  emaciation,  should 
lead  any  surgeon  to  afford  s|x^e(ly.  though  late  relief  by  evacuation. 

Injections  of  Formalin. — The  re|x^ated  injection  every  three  to  six 
days  into  the  pleural  cavity  of  one  to  four  ounces  of  a  2  per  cent,  solution 
of  formalin  in  sterile  glycerine,  is  claimed  by  Murphy  *  to  not  only  prevent 
the  r'^currence  of  liydrothorax,  but  even  in  empyema  to  obviate  the  neces- 
sity for  further  operation. 


*  Murphy,  TraiLs.  Surg.  Sec.,  Amor.  Med.  Assoc.,  1909;  Jour.  Amer.  Meti.  Assoc.,  1909. 


SUrtGERY  OF. THE  NECK  AND  CHEST. 


tN's  OF  Bismuth  Paste. — For  old  chronic  cases  and  also  as  a 

the  injection  of  bismuth  subnitrate  or  subcarbonate  1  part 

?iine  2  parts,  is  proving  most  satisfactory  in  the  hands  of 

h  the  effect  of  this  paste  on  sinuses  and  tuberculous  granula- 

[loyment  certainly  seems  advisable  (p.  400). 

— Thoracotomy. — Simple  incision  of  an  empyemic  cavity 

Lsable  except  in  emergencies.    Freezing  or  other  form  of  local 

sufficient, 

IN  OF  Rib  and  Dilunage. — In  double  empyema,  only  one 
operated  upon  at  a  time.  The  intercostal  space  in  children 
I  that  free  drainage  cannot  be  secured  without  the  removal  of 
la  rib.  If  this  rule  is  not  followed,  a  soft  rubber  tube  will  be 
I  obstructed,  while  a  hard  rubber  tube  gives  pain,  or  will  pro- 
ire  necmsia  of  the  ribs. 

^ted  cases  the  child  will  be  so  ill  that  the  limbs  and  body  must 
lin  cotton  and  an  electric  heated  mattress  placed  upon  the 
[oraize  body  heat  and  prevent  shock.     Local  or  general  anes- 
^ntial.     Stimulants  and  a  hypodermic  injection  of  morphia, 
lligitalis,  or  scopolamin,  in  proportion  to  age,  should  be  given 
The-  track  of  a  previously  successful  tapping  may  be  followed, 
|ii  may  be  made  longitudinally  through  the  periosteum  of  the 
ith  rib  in  the  axillary  line.    A  cross  incision  at  either  end  per- 
m  of  the  periosteum  with  raspatory  or  periosteotome  without 
ra.    One  or  two  inches  of  the  rib  are  then  resected  with  heavy 
ps  with  lower  fiat  blade,  or  with  cutting  forceps,  or  costo- 
>on  saw.    The  pleura  is  punctured  and  pus  allowed  slowly  to 
incision  ia  then  freely  enlarged,  the  intercostal  arteries  caught 
itic  forceps  and  ligated,  the  finger  introduced  and  flocculi  of 
|ed  with  forceps.    Irrigation  should  not  be  practised;  a  long 
tter.    In  adolescents  much  larger  resections  are  advisable.    If 
jurfaces  are  adherent  and  a  lung  abscess  disclosed,  it  may  be 
nife  or  cautery.    As  the  lung  is  already  collapsed,  there  is  less 
|ieumothorax  than  when  a  pleural  cavity  is  opened  upon  a 
If  the  patient  is  in  fair  condition,  the  author  secures  much 
closure  of  the  cavity  by  passing  into  the  first  opening,  a  large- 
blunt  probe  (Fig.  162,  p.  243)  which  is  carried  to  the  lowest 
.bficess.    At  this  lower  point  another  resection  is  made  and  a 
Tforatcd  rubber  tube  drawn  through  from  one  opening  to  the 
week  the  tube  may  be  divided  in  the  middle  and  each  end 
ily.     In  a  few  weeks  one  of  the  openings  will  show  a  diminu- 
\m\  may  be  allowed  to  close,  the  one  producing  the  best  drain- 
g  open.*    If  a  single  opening  is  employed,  several  large  tubes 
land  secvired  by  safety-pin  and  long  black  silk  anchor  line,  to 
■ommon  accident  of  being  lost  inside  the  chest.     The  safest 
Ihort  tube  h  a  double  flanged  soft  rubber  button  (Fig.  69). 


ma.  Amer.  Mttl.  Assoc.,  Surg.  Sec.,  1909;  Jour.  Amer.  Med.  Assoc.,  Dec.  18, 
i^ner.  Ann,  Surg.,  1909,  50,  151. 
I  Empyema,  American  Medicine,  May  28,  1904,  vii,  581;  Monthly  Encyclop., 
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Bulky  antiseptic  dressings  are  applied  and  rigid  asepsis  enforced.  Expan- 
sion of  the  lung  will  be  favored  by  the  frequent  application  of  a  large 
hyperemic  cup  over  the  opening  in  the  chest.* 

After  Treatment. — The  tube  may  be  shortened  when  only  a  sero- 
purulent  discharge  is  evident,  strip  gauze  packing  being  substituted.  Tubes 
are  usually  retained  too  long.  The  slowness  of  closure  of  a  chest  abscess 
depends  largely  upon  the  rigid  ribs  which  prevent  col- 
lapse and  the  adhesion  of  the  granulation-lined  walls. 
Sluggish  granulation  tissue  may  be  stimulated  with 
iodine,  mopped  or  injected.  Fetor  at  any  period  of 
treatment,  unless  there  has  been  lung  gangrene,  means 
retention  of  pus  and  should  be  treated  not  by  irriga- 
tion but  by  increased  drainage.  Very  acute  and  un- 
fortunate symptoms  may  be  aroused  by  the  injection 
of  strong  antiseptics.  The  original  opening  should  be  ^'°'^;J^"^*^bbS?*'*°" 
enlarged  and  a  new  one  also  made  at  the  lowest  point 
of  the  abscess,  since  at  this  period  the  patient  will  usually  be  walking  about. 

Various  devices  have  been  invented  for  excluding  air,  but  with  thor- 
ough antiseptic  dressings  infection  will  not  take  place.' 

Tubes  with  nipples  split  at  the  end,  to  permit  exit  of  pus  without  en- 
trance of  air,  are  sometimes  employed.  Martin  proposes  using  a  trocar 
and  canula  sufficiently  large  to  carry  in  a  tube,  which  tube  is  perma- 
nently inserted  as  a  siphon  inside  a  bottle  of  antiseptic  fluid  carried 
within  the  clothing.'  Bryant  also  employs  a  permanent  aspiration 
drainage  appliance.* 

Loss  of  Tube  in  Chest. — This  is  an  accident  that  has  frequently  hap- 
pened, the  tube,  though  missed,  having  supposedly  been  carelessly  re- 
moved in  the  dressing.  Such  tubes  have  remained  in  the  chest  for  months, 
of  course  continuing  the  purulent  discharge,  and  have  sometimes  only 
been  discovered  at  the  autopsy.  Avoidance  is  best  secured  by  use  of  the 
rubber  bobbin  or  a  tracheotomy  tube,  or  by  safe  anchorage  of  the  rubber 
tube  with  silk  and  safety-pin.  If  such  an  accident  occurs,  the  original 
opening  should  be  enlarged  and  the  tube  sought  with  the  finger.  Such 
manipulation  is  safer  and  less  likely  to  produce  injury  than  searching  with 
forceps,  and  it  also  hastens  cure. 

Local  pain  is  often  due  to  impingement  upon  a  nerve  and  requires  a 
wider  resection  of  rib,  or  the  pain  may  be  due  to  a  blockade  of  pus  by  too 
early  closure,  in  which  case  fever  and  constitutional  symptoms  will  develop. 
A  bacteriological  examination  of  the  pus  should  always  be  made  to  deter- 
mine the  existence  of  tuberculous  or  other  organisms. 

When  sinuses  with  no  signs  of  tuberculosis  persist,  thorough  hygienic 
measures  should  be  long  continued,  additional  resections  and  excisions  of 
sinuses  being  practised  before  -      -'^[X  the  larger  rib  resections.     An  out- 

•  Ann.  Surg.,  Jan.,  1910,  84. 

'The  author,  after  a  personal  experience  of  five  months  with  drainage  for  pleuro- 
pneumonic  empyema,  hmg  al)8ce8«,  and  bronchial  fiHtiila,  knows  that  ahsohite  anepfiis  can 
be  maintained  and  tul)erculoU8  or  other  infection  avoided  by  a  careful  surgeon,  such  as 
Dr.  Wharton. 

'Jopson,  Trans.  Penna.  State  Med.  Jour.,  May,  1907. 

*  Bryant,  Operative  Surgery,  ii,  1027. 
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door  life  in  healthful  surroundirif^s,  and  balsamic  air,  as  described  on  page 
380  are  all-important  and  may  result  in  complete  closure.* 

Lung  Expansion. — Expansion  of  the  lung  la  to  be  fa\^ored  by  cups  over 
the  wounds  by  deep  breathings,  laughing  or  crying,  blow-guns,  balloon 
whistles,  blowing  of  soap  bubbles  and  other  games.  A  helpful  and  pleasing 
toy  ma}^  be  made  by  connecting  two  bottles  partially  filled  with  colored 
fluid.  Through  a  glass  tube  the  child  blows  the  liquid  into  the  upper  bottle 
and  then  allows  it  to  siphon  back.  The  bag-pipe,  spirometer  and  diaphragm 
exercises  are  excellent  as  well  as  arm  and  chest  gymnastics. 

Lateral  Curvature. — Flattening  of  the  chest  and  lateral  curvature  of 
the  spine  are  to  be  prevented  by  special  muscular  exercises  in  a  well- 
equipped  gymnasium-    Many  cases  of  supposed  lateral  curvature  are  sent 

to  the  orthopaedic  surgeon  when  the 
real  difficulty  is  an  undiscovered 
pleurisy  (Fig.  70). 

Tht^>  author  recently  examined  a 
woman  forty-five  years  of  age  from 
whose  chest  when  she  was  a  child  he 
had  removed  several  pints  of  pus  and 
had  drained  for  months,  yet  whose 
spine  was  perfectly  straight  and  chest 
measurements  symmetrical. 

Thoracoplasty,  —  In  children, 
rollapse  of  the  ribs  after  resection 
will  usually  take  place  and  perman- 
ent cuiie  follow.  In  old  and  neglected 
cases  with  lung  contracti^d  and  bound 
down  with  strong  adhesions, expansion 
to  fill  the  huge  bony-walled  abscess 
cavity  is  unattainable.  Obliteration 
is  only  possible  by  expansion  of  the 
lung,  by  collapse  of  the  walls,  and  the 
adhesion  of  the  granulation  covered 
pleural  surfaces.  If  the  cavity  persists  and  long-continued  ,suppu ration 
threatens  amyloid  changes  or  tuberculosis,  large  excisions  of  ribs  with 
removal  of  all  periosteum  must  be  made.  In  adolescents,  the  Estlander 
and  Schede  methods  are  chielly  employed. 

As  extensive  resection  of  ribs  is  an  exceedingly  serious  operation  the 
precautions  advised  on  page  24  should  always  be  taken.  In  Estlander'a 
operation,  two,  three,  or  four  inches  from  third  to  seventh  ribs  are  some- 
times removed,  but  these  extennive  resections  are  rarely  required  in  chil- 
dren. The  incisions  may  be  multiple  along  the  line  of  the  ribs  which  are 
excised  or  a  large  U-shaped  or  a  Z-«L.-,  1  flap  may  be  employed.  After 
excision,  the  incisions  are  partially  clo.sed  and  the  cavity  drained.  In 
Schede 's  operation,  in  addition  to  the  ribs,  the  thickened  parietal  pleura 
and  intercostal  muscles  are  removed  by  a  U-shaped  flap  extending  from 


Fio.  TO.^Deformlty  of  rhpst  folIowinK  «mpy- 
4>fna.  L.»teral  curvature  and  Lateral  tilt  of  body. 
heti  shoulil*^r  line  falls  iflKide  of  ]vh  femur. 


'Willard,  Open  Air  Treatment  of  Surgical  Tuberculosis,  Trans.  Inter,  Cong.  Tuber., 
Wash.,  iy08,  Section  iii,  vol.  ii/257;  Southeni  Medical  Journal,  Dec,  1908;  also  Sunshine 
and  Freah  Air,  Jour,  Amer.  Med.  Assoc,  July  18,  1903. 
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the  fourth  costal  cartilage  in  front,  downward  to  the  tenth  rib  laterally, 
thence  upward  to  the  level  of  the  angle  of  the  second  rib  posteriorly,  eveiy- 
thing  being  removed  in  one  piece.  The  skin  flap  then  falls  back  against 
the  posterior  pleural  wall,  is  sutured  in  place  and  drained. 

Dbcortication  or  Plburbgtomy. — The  dissection  and  removal  of 
the  entire  diseased  and  thickened  pleura  as  proposed  by  Fowler,  has  not 
been  frequently  practised.  It  consists  in  peeling  the  pleura  both  from  the 
chest  wall  and  from  the  lung  to  permit  expansion  of  the  latter.' 

Sbparation  of  the  Ribs  from  the  Sternum.  —  Jaboulay  has 
advocated  the  separation  of  the  upper  six  or  seven  ribs  at  the  sternal 
articulation  in  order  to  permit  collapse. 

Prognosis. — ^The  mortality  of  empyema  in  infants  runs  as  high  as 
75  per  cent,  tmless  early  operation  is  performed.  Double  empyema  in 
young  children  is  very  dangerous,  especially  if  septic,  and  is  often  accom- 
panied by  pericarditis. 

If  operation  is  delayed  and  the  child  septic,  any  operation  becomes 
dangerous,  yet  it  must  be  undertaken.  Simple,  quick  methods,  as  tapping 
or  incision,  may  precede  the  more  radical  one.  Incision  and  drainage  has 
given  a  death  rate  of  33  per  cent.;  excision  and  drainage  20  per  cent.,  the 
mortality  arising  largely  from  the  delay  until  the  patient  has  become  septic. 
The  death  rate  from  aspiration,  incision,  or  resection  per  ae  is  exceedin^y 
small,  if  done  early.  In  older  children  the  mortality  depends  not  upon  the 
operation  but  upon  delay  in  its  performance;  prolonged  suppuration  and 
amyloid  disease  causing  deaths.  After-results  from  postponement  of  opera- 
tion are,  crippled  lung,  contraction  of  chest,  and  lateral  curvature.  Al»orp- 
tion  of  piis  should  never  be  permitted,  and  spontaneous  evacuation  through  a 
bronchus,  or  through  chest  wall,  diaphragm,  or  psoas  muscle  is  unjustifiable. 

TUBERCULOUS  CAVITIES  IN  THE  LUNG. 

The  eradication  of  tuberculous  cavities  in  the  lung  by  injection  or 
drainage  or  excision,  has  long  been  the  hope  and  expectation  of  both  sur- 
geon and  physician.  If  the  disease  was  localized  to  a  single  focus,  the 
surgical  technic  could  be  perfected  to  secure  fairly  safe  accomplishment 
of  the  object,  but,  unfortunately,  a  single  focus  rarely  exists;  even  at  an 
early  stage  in  children,  multiple  foci  are  the  rule. 

The  operation  has  been  occasionally  practised  and  with  temporary 
improvement  in  some  cases.  The  great  danger,  aside  from  hemorrhage 
and  lung  collapse,  lies  in  infection  of  the  pleura  and  tuberculous  empyema. 

At  the  early  and  also  hopeful  stage  the  patient  prefers  to  adopt  the 
hygienic,  dietetic,  and  open  air  treatment  (p.  380)  rather  than  submit  to 
an  operation  which  from  the  anatomical  and  surgical  difficulties  is  much 
more  serious  than  opening  the  brain  or  abdomen.  Respiration  is  a  vital 
function  and  cannot  be  arrested  for  even  two  minutes  without  serious 
results,  while  the  abdominal  organs  are  not  as  immediately  connected  with 
the  processes  of  life.  Except  in  isolated  cases,  or  when  the  lung  is  adherent 
to  the  chest  wall,  the  entrance  of  an  external  pressure  of  air  upon  the  lung 

>  N.  Y.  Med.  Record,  Dec.  30, 
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imds  to  the  square  inch  is  followed  by  alarrriing  symptoms 

^ortant  preliminary  step  to  operation,  but  which  is  seldom 

children,  is  the  accurate  location  of  the  focus  by  auscultation, 
[tid  the  X-ray. 

I  wing  are  the  principal  operations  employed: 
[pREasioN  OF  THE  LUNG  by  the  injection  into  the  pleural  cavity 
[or  of  nitrogen  gas,  120  c.c.  every  three  or  four  weeks,  to  give 
ing  and  promote  cicatrization.*    (2)  Subperiosteal  removal 

Tmit  cullapae  of  cheat  wall  and  compression  of  lung  by  plast«r 

|icoplastic    pleuropneumolysis.      (3)  Aspiration    and    injec- 

foeus  of  medicated  iodine  solutions.-    This  method  was  advo- 

sixteenth  century  and  has  been  practised  with  varj'ing  success, 
carbolic  acid,  mercurj-,  formalin,  and  other  substances. 
AND    drainage — pneiimonotomy j  pulmonotomy,     (5)  Re- 

'HE  DISEASED  AREA — pneumonectomy;  pulmonectomy. 

lerations  have  been  fully  described  by  the  author  in  an  ad- 

rman  of  the  Surgical  Section,  American  Medical  Association,* 
jable  of  75  cases,  statistics,  bibliography  and  the  opinion  of 
prs  are  given.    The  collection  includes;  61  pneumonotoniies, 

^e  recoveries  of  64  per  cent,;  deaths  32  (of  which  22  were 
[ortaiity  of  50  per  cent.;  6  pneumonectomies,  with  operative 

67  per  cent.,  but  with  2  speedy  deaths;  8  excisions  of  riba, 

^e  recoveries  of  63  per  cent.,  3  deaths. 

adds  to  these  cases  only  four  pneumonotomies.    The  ultimate 

not  be  accurately  traced, 

it  the  Moscow  Congress*  reported  306  pneumonotomies  with 

of  operative  recoveries.     Murphy  collected  47  cases  of  lung 

[operated  upon  by  various  methods,  with  19  deaths.*     With 

jl  universal  air  chamber  pressure  appliance  of  Willy  Meyer  ^ 

pressure   cabinet   of  Sauerbmch/  the   positive   method   of 

>inson,"  Crile,*^  and  others,"  and  the  pneumatic  shield,  th« 

leu  mo  thorax  are  now  greatly  lessened/* 

I  Jour.  Am.  Mcil  Asaoc.,  lS9Sand  Oct,  2S,  1899^  Lezmke,  Am.  Med,,  1902,967- 

r.  Araer.  Meii.  Abbog.,  1880,  239. 
[Surgery  of  Tuberculoud  Cuvitiea  of  the  Ltini?  Apex,  Jour.  Amer.  Med. 
\l  ir>02;  ExperimeDL^  in  PueumoDotomy  and  Pneumonectomy,  Univ.  Med. 
\2\  Trans.  Phil.  Coll.  Phys.,  1891;  Intrathoraric  Surnery,  TranF.  Amer. 
[891;  Am.  Jour.  Med.  S3ci.,  Dec.-,  ISfil;  Jour  Amer,  Med,  Amoc.,  xudji^ 
d.  Jour.,  1902.  1100. 
Surg.  Assoc.,  1909, 

liQr.  Med.  A*isoc,p  1S98>  xxx,  169;  WiUs,  Jour.  Amer,  Med.  Asexx,,  Aug. 
nd  Jan.  $,  1901,  19. 

Ijour.  Amer.  Med.  Abboc,,  ^xxi,  151-346. 
^yer,  Jour.  Amer,  Med.  Assoc.,  Dec.  11,  1909,  1978. 
|ch,  TrajiB.  Surg.  Sec.  Amer.  Med.  Aseoc.,  190S;  Jour.  Amer.  Med.  Aflsoc.^  190S, 

rans.  Sxiq^,  8ec.  Amer.  M^.  Ajsboc,,  1908;  Jour.  Amer.  Med.  Assoc, ^  IdOS. 

.,  Feb.,  1908,  rivii,  184. 
).ng  Surgery. 

Jour.  Amer.  Med.  Aasoc.^  Apr.  1$,  190S. 
I,  Transverae  Sternal  Thoracotomy,  Tr.  Amer.  Suig.  Affioc.,  1909;  Jour. 
!„  Dec.  11,  1909,  1970. 
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The  dUaioHon  of  a  bronchus, — bronchiectasiB, — sacculated  and  asso- 
ciated with  interstitial  pneumonia  is  not  favorable  for  operative  interfer- 
ence but  is  usually  benefited  by  change  of  climate  and  life  (see  p.  380), 
especially  if  a  balsamic  air  can  be  secured  for  its  steady,  daily  influence  of 
twenty  doses  per  minute  for  twenty-four  hours  each  day. 

Iron,  arsenic,  iodine  and  hypophosphites  will  be  of  service. 

ATELECTASIS  PULMONUM— COLLAPSE  OF  LUNG. 

Non-inflation  of  a  portion  or  all  of  a  lung  at  the  first  inspiration  of  a 
new-bom  child  is  a  most  serious  drawback  to  its  existence,  especially  when, 
as  is  usually  the  case,  the  infant  is  feeble.  The  feeble  cry,  shallot  respi- 
ration and  cyanosis  following  delayed  parturition  should  lead  to  prompt 
measures  for  compelling  the  child  to  cry  lustilyi  Spanking,  intermittent 
anal  pressure,  hot  and  cold  sprinkling,  artificial  respiration,  mouth  to 
mouth  insufflation  are  ready  methods.  If  the  lung  remains  collapsed,  the 
Fell-0'Dwyer  artificial  apparatus  (Fig.  58,  p.  81),  or  oxygen,  or  a  vacuum 
cabinet,  or  positive  pressure  may  be  used. 

Acquired  atelectasis  may  occur  from  sudden  entrance  of  air  into  the 
pleural  cavity  (pneumothorax)  or  from  the  blockade  of  a  bronchus  by  a 
foreign  body  (p.  78). 

DROPSY  OF  THE  PERICARDIUM. 

Tapping  of  Pericardium— Paracentesis.— The  pericardium  may  require 
tapping  for  serous  or  suppurative  or  infectious  pericarditis.  The  heart  is 
usually  pushed  back  from  the  pericardium  by  the  fluid. 

Aspiration. — Under  thorough  asepsis,  the  aspirating  puncture  is  made 
at  the  left  border  of  the  sternum  in  the  bulging  fifth  or  sixth  intercostal 
space.  The  internal  mammary  artery  lies  upon  the  triangularis  stemi 
muscle,  from  four-  to  eight-tenths  of  an  inch  to  the  left  of  the  sternal  border. 
The  pleural  cavity  is  least  likely  to  be  punctured  if  the  sixth  intercostal 
is  chosen  but  if  a  cartilaginous  bridge  joins  the  sixth  and  seventh  ribs,  the 
fifth  interspace  may  be  utilized  provided  the  point  of  the  needle  is  directed 
slightly  downward.  The  pericardial  sac  in  a  child,  if  distended,  will  be 
reached  at  a  depth  of  about  one-half  an  inch. 

Pericardiotomy  and  Drainage;  Pyopericardium. — If  pus  is  drawn,  the 
line  of  the  trocar  may  be  followed  by  a  straight  or  curved  incision  to  the  left 
of  the  sternum.  Then  resect  the  fifth,  possibly  also  the  fourth  and  sixth, 
costal  cartilage,  cut  off  and  reflect  the  intercostal  muscles,  ligate  the  internal 
mammary  arterj',  pick  up  the  pericardium  between  two  forceps  and  incise 
it.  A  soft  drain  tube — spirally  cut — is  then  brought  out  at  the  lower 
border  of  the  wound. 

FOREIGN   BODIES  IN  THE  ESOPHAGUS  AND  PHARYNX. 

A  toothbrush  bristle,  or  a  fishbone  or  needle  lodged  in  a  tonsillar  crypt 
or  in  the  pharynx  or  in  the  lateral  pharyngeal  sulcus,  will  provoke  such 
continual  pricking  and  coughing  that  the  object  may  be  supposed  to  have 
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lodged  in  the  larynx.  Sharp  bodies  may  migrate  from  the  esophagus  into 
the  aorta  or  lungs.  Irregular  objects  may  ulcerate  in  any  direction  and 
cause  abscess,  aulTocation,  or  death  from  asphyxia  by  pressure.  Objects 
lodged  ill  thi'.  esophagus,  however,  usually  produce  less  coughing  than  when 
in  the  larynx,  except  when  they  press  upon  the  rear  of  the  trachea,  but  swal- 
lowing is  difficult.  Large  objects 
of  irregular  shape,  as  jackstones, 
sometimes  lodge  opposite  the 
prominence  of  the  cricoid  carti- 
lage at  the  sixth  cervical  verte- 
bra, or  in  the  lateral  phaiyngeaJ 
sulci,  or  opposite  the  region  of 
the  left  bronchus  and  produce 
asphyvia.  A  frequent  point  of 
arrest  is  above  the  cartliac  orifice 
of  the  stomach.  Illumination  of 
the  throat  with  head  mirror,  the 
laryngoscope,  or  the  esophago- 
scofxr  will  often  disclose  the  ob- 
ject. If  metallic,  the  telephone 
probe  or  X-ray  shadowgram  will 
usually  fix  the  distance  from 
the  mouth  (Fig.  71).  A  definite 
knowledge  of  the  position  and  character  of  the  impacted  body  as  deter- 
mined by  the  finger,  or  bulbous  probang,  or  X-ray,  or  electro-esophago- 
scope,  is  very  important. 

Diagnosis. "The  X-ray  may  also  be  employed  for  diagnostic  purposes 
by  administering  large  quantities  of  bismuth  which  when  arrested  at  the 
point  of  obstruction  wUl  give  a  deeper  shadow.     A  long  small  gold  chain 


Fto.  71. — MMaI  button  with  long  pin  in  «M>phasua.    Re- 
moved by  forcepe  throug,h  mouth. 


Pio.  72.— Hor»ebiJr probang:  A,  cloMd  for iatroductioQ;  B.op«&.  CWhArtoo  and  CiirtM,) 


swallowed  to  the  blockaded  region  will  also  give  a  definite  shadow  with  a 
Rontgen  ray.  A  bougie  believed  to  have  been  passed  down  to  the  stomach 
may  be  shown  to  have  coiled  itself  at  the  stricture.^ 

Treatment, — If  the  obstruction  cannot  be  reached  or  removed  through 
the  mouth,  large  boluses  of  food  may  assist  in  the  downward  progress  or 
olive  oil  may  be  given  in  large  quantity. 

RBMovAL.^In  the  pharynx,  the  finger  or  a  spoon  handle  is  the  speed- 
iest instrument  at  hand  for  removal  of  large  objects,  or  a  wire  scoop  may 
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be  used.  Fishbones  or  bristlea  can  be  caught  with  hemostatic  forceps 
under  thorough  illumination.  Tickling  the  throat  will  discharge  the 
object  by  retching  or  vomiting,  and  succussion  will  induce  coughing. 
Curved  phar>^ugeal  forceps,  a  flexible  coin  catcher,  a  dilatable  umbrella 
horsehair  probang  (Fig.  72)  or  a  lamp  chimney  brush  are  useful,  if 
the  object  is  in  the  eeojihagus  beyond  reach  of  the  fingers. 

To  assist  downward  progress  a  bulbous  esophageal  rKOBAsc;  (Fig. 
73 B)  may  be  cautiously  used.  After  cocainization 
or  freezing  of  the  bulb  with  ethyl  chloride,  a  mouth 
gag  is  inserted.  The  tongue  is  then  drawn  fon\'ard 
with  a  napkin  and  the  bougie  is  guided  by  the  finger 
past  the  opening  of  the  larynx,  the  bulb  being  car- 
ried along  the  posterior  pharj^ngeal  wall.  The  dis- 
tance of  the  obstruction  from  the  incisor  teeth  should 
be  marked.  The  probang  is  liable  to  be  caught  in 
mucous  folds  and  all  instrumentation  must  be  cau- 
tiouflly  done  to  avoid  injury  or  perforation  especially 
in  cases  of  long  standing  with  possible  ulceration. 
(A  missing  object  believed  to  have  been  swallowed 
has  frequently  been  found  later  on  the  fioor.)  A  pin 
or  needle  can  sometimea  be  entangled  in  a  sponge 
attached  to  a  probang.  Meat  may  be  passed  down- 
ward by  a  sponge  probang.  Inversion  of  the  body 
adds  the  influence  of  gravity  to  heavy  objects.  For- 
eign bodies  of  irregular  shape  are  more  dangerous  as 
they  are  liable  to  ulcerate  through  the  walls.  If 
the  object  becomes  permanently  fixed  and  abscess 
threatens,  pharyngotomy  or  esophagotomy  or  gas- 
trotomy  may  become  necessarj'. 

Esophagotomy  at  the  upper  portion  of  the  canal 
is  usually  performed  on  the  left  side  of  the  neck  in 
front  of  the  sternocleidomastoid,  the  centre  of  the 
incision  being  over  the  foreign  body.  The  anterior 
jugular  vein  may  be  tied*  the  inff  rior  thyroid  Ix'ing 
avoided.  The  omohyoid  muscle  will  probably  require 
division  and  if  made  close  to  the  hyoid  bone,  the 
descendens  noni  nerve  can  be  avoided.  The  thyroid 
lobe,  the  thyroid  muscles  and  the  larynx  are  drawn 
inward.  The  esophageal  obstruction  may  then  be 
located  by  a  bougie  from  the  mouth,  the  wall  of  the 
canal  picked  up  with  forceps  and  incised  between 
the  superior  and  inferior  arteries.  The  recurrent  laryngeal  nerve  nin» 
between  the  trachea  and  esophagus  and  must  be  carefully  avoided  (Fig. 
57,  p.  HO),  Care  should  be  taken  to  make  the  incision  in  the  esophagus 
of  mo<lerate  size,  dilatation  or  lengthening  of  the  incision  being  afterward 
ef!ect4?d  suflSciently  to  permit  the  grasping  and  cautious  removal  of  the 
foreign  body  with  forceps.  The  mucous  and  muscular  coats  should  be 
sutured  separately  with  catgut  and  the  external  wound  partially  closed 
and  packed  with  gauze.     Food  should  be  given  by  the  rectum  for  five 


— 4.  fTotdl  nr)«UJ 
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hich  gentle  pressure  upon  the  sides  of  the  wound  during 

liJI  prevent  leakage. 

Irauch  more  serious  position  of  entanglement  is  just  above  the 

jnce  to  the  stomach,  opposite  the  ninth  dorsal  spine,  or  the 
Irosternal  juncture.     At  this  point  it  is  well  to  wait  several 

|ope  that  the  object  will  pass  into  the  stomach  and  out  of  the 
m  large  objects  are  frequently  thus  extracted  safely  through 

|o  attempt  at  emesis  or  purgation  should  be  made  after  the 

is  passed,  it  being  much  safer  to  give  an  abundance  of  pota- 

id  to  imbed  the  foreign  body  and  permit  it  to  make  its  way 

:h  the  intestine  and  become  thoroughly  coated  with  feces, 

arrest  occurs  at  any  point  a  celio-bnterotomy  may  become 

|th  extraction  of  the  offending  body  from  the  intestine.  The 
and  the  anus  are  the  chief  points  of  obstruction,  the  latter 
>ones.  Richardson  has  demonstrated  that  a  finger  introduced 
irvical  esophagotomy  wound,  can  reach  not  only  the  aorta 
trried  down  to  meet  a  finger  introduced  upward  from  the  gae- 
idp  thus  exploring  the  entire  tube.     He  advocates  the  dilata- 

^rdia  with  finger  and  the  extraction  downward  of  the  body  by 

a  string  and  shot  that  have  been  swallowed  and  foUow^ed 

Bull  advises  a  primary  gastrotomy:  a  string  is  then  carried 

lach  wound  up  to  the  mouth  by  a  small  long  bougie.    To  this 

attached  a  sponge,  which  when  drawn  down  to  the  gastric 

secure  the  object.    In  case  of  permanent  arrest  of  the  foreign 

»ve  the  cardiac  orifice,  a  gastrotomy  should  certainly  be  per- 

mortality  will  vary  from  20  to  25  per  cent. 

JTOMY. — The  approach  to  the  esophagus  through  the  posterior 

id  mediastinum  has  been  attempted     Various  ingenious  oper- 

Icribed  in  Brj'ant's  Operative  Surgery  and  by  Curtis  and  others. 

ja.s  attempted  anti-^rior  thoracotomy,  but  has  failed.'  The 
slI-O'Dwyer  artificial  respiration  apparatus  (Fig.  58,  p-  SI)  or 
;abinet8  for  negative  and  positive  pressure  will  greatly  lessen 
lung  collapse,-  if  the  pleura  is  opened.^ 


ESOPHAGEAL  STRICTURE, 

of  the  esophagus  may  be  congenital  or  acquired.  A  very 
>  of  cicatricial  contraction  (Fig.  74)  is  the  drinking  of  lye,  a 
kvith  young  children  on  account  of  its  re.se niblance  to  milk, 
jld  be  given  at  once,  followed  by  oil  and  an  emetic.  If  acida 
K  limewater  or  chalk  should  be  taken;  if  carbolic  acid,  olive 
jtious  passage  of  bulbous  pro  bangs  should  be  commenced  in 
?ek  of  healing  to  prevent  contractile  stricture.  The  resultant 
lis  often  followed  by  so  great  interference  to  deglutition  that 


'miiB.  Amer.SurK.  .\fleoc.,  1891,345;  Tran».  Surg,  gee,  Amer.  Med.  Absoc., 
Amer,  Med.  Assoc,  xxxvU,  1901,  1077, 
fr.  Med.  Assoc.,  Dec.  11,  190S,  1978,  Willy  Meyer, 
of  the  Lung* 
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alow  starvation  results.  The  electric  esophagoscope  and  bulbous  probangs 
will  determine  the  point  of  conatriution.  The  X-ray  will  only  occasioniiUy 
give  a  shadow. 


V\wn  ftt  th«  manrin  of 
tbo  oomial  aod  cioainvd 
lauootu  membr&Qe. 


I 


Qoktrici*!  Btnetura. 


1^IQ.74. — Riuc-Uke  strict  tire  (ODTToav«)  of  LbeftKiphACUB.  Boy.it<«d  I3ye»r«.  <Pfouod)«rMid8eliloMmu!ia.) 

Treatment. — BuLPors  Bougie  DiLATATiox.^This  method  is  the  first 
one  to  be  employed  tind  if  even  the  smallest  bulb  can  be  passed,  a  further 
dilatation  with  larger  sized  probangs  may  be  expected.  The  operation  will 
at  first  resisted  by  the  child  but  after  it  is  discovered  that  the  result  is 
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if  a  larger  amount  of  food,  lie  wiU  usually  aubmit  with  mom 

[praying  of  the  fauces  with  cocaine  solution,  or  freezing  of  the 

ith  ice  or  with  a  spray  of  ethyl  chloride  will  lessen  irrita- 

The  treatment  is  painful  and  prolonged  and  the  esophagus 

contract  unless  the  operation  is  occasionally  repeated  for 

I  frequency  of  the  passage  must  depend  upon  the  resultant 

ulbs  may  be  increased  in  size  as  rapidly  as  possible,  or  a 

jugie  used  to  hasten  the  process.     Another  excellent  method 

[f  METAL  BALLS  increasing  in  size  (Fig,  73^,  p.  103),  to  each 

string  is  attached,    A  ball  is  swallowed  at  night  and  allowed 

le  esophagus  in  the  hope  that  it  will  work  its  way  down  into 

moniing,  when  it  can  be  withdrawn  and  a  larger  one  swal- 

I  night.    The  string  is  attached  loosely  to  the  ear  or  nightgown, 

division  by ,  nicking  the  stricture  with  an  esophagotome 

'autioualy  performed. 

tubage  is  not  well  borne.    Instrumentation  for  dilatation 

sometimes  be  more  easily  accomplished  through  the  nose 

The  passage  of  a  bougie  with  a  struggling  child  is  always 

locedure. 

DE   Dilatation.  —  In  permanent  stricture  esophagotomy 

may  become  necessary.*    A  gaatrotomy  is  first  performed, 

]ng  bougie  is  passed  upward  from  the  stomach  wound  through 

Ifice  and  carried  out  of  the  mouth,    A  strong  linen  string  or 

Iwn  downward  from  the  mouth  and  out  of  the  stomach  wound, 

jotion  the  stricture  is  enlarged  to  enable  bougies  to  be  passed 

.h.     Should  the  stricture  prove  impermeable,  a  permanent 

should  be  established  for  alimentation.     Even  when  a  pas- 

I secured  at  the  time  of  the  operation,  a  small  metal  shot  with 

may  be  swallowed  and  slowly  find  its  way  into  the  stomach; 

larger  cord  may  be  made  to  follow. 

jsTOMY. — Experimental  attempts  to  reach  the  contracted  area 
jural  route  and  to  perform  an  esophago*gastrostomy  have 
trelimioary  intubation  is  as  helpful  as  a  tracheotorayp  and 
icial  respiratory^  apparatus,  or  a  Fell-0'Dwyer  or  vacuum 
it  us  and  a  chest  wall  flap,  a  gastro-esophagostomy,  or  an 
|ostom3^  will  finally  be  perfected.^  In  extreme  cases  the  cos- 
resected,  together  with  the  lower  portion  of  the  esophagus,* 

MALFORMATIONS  OF  ESOPHAGUS.       , 

X  ATRESIA  will  always  be  followed  by  death, 
L  STENOSIS  can  sometimes  be  relieved  by  dilatation  with  pro- 
[geal  malformations  may  be  aBBociated  with  imperforate  anus. 
ITAL  POUCH  or  DIVERTICULUM  rcsults  from  imperfect  closum 
!left.  If  small  in  size,  it  may  allow  the  passage  of  sufficieni 
the  infant,  but  death  is  the  usual  result.     Small  diverticula 

See.  Amer.  Med.  Aaboc.,  1908,  3S1. 
Vfaury,  .\nnalfl  of  Sui^ry^  Oct.t  1^07^  644;  Trans.  3urf ,  See.  Amer,  Med. 

Crile,  Suigery  of  Lmig. 
liirgiery,  Oct.,  1903,  S30. 
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occamonally  persist  and  become  so  troublesome  in  after  life  as  to  demand 
esophagotomy  or  gastrotomy.  The  symptoms  will  be  accumulation  of 
food  and  its  rejection  undigested. 

Hysterical  dysphagia  in  neurotic  cases  is  benefited  by  the  passage  of 
bougies,  by  tonics  and  change  of  environment. 


EDEBfA  OF  THE  EPIGLOTTIS. 

Edema  of  the  epiglottis  and  of  the  entrance  to  the  larynx  or  vocal 
cords  may  occur  from  scalds  or  noxious  vapors  or  acids  or  erysipelas.  In- 
spiration will  be  difficult;  expiration  much  easier.  If  ice  internally  and 
externally  and  astringent  atomizations  fail  to  relieve,  intubation  should  bet 
performed  in  preference  to  tracheotomy.  Immediate  puncture  with  a' 
curved  bistoury  or  curved  tenotome  guided  by  the  finger  of  the  left  hand  is 
more  dangerous  and  should  be  done  if  possible  with  the  aid  of  laryngoscopic 
illumination. 

RETROPHARYNGEAL  ABSCESS. 

A  retrophar3mgeal  abscess,  whether  inflammatory  from  phar3mgiti8 
or  softened  lymphatic  glands,  or  tuberculous  from  cenKcal  spinal  caries, 
should  never  be  opened  under  anesthesia  through  the  mouth,  lest  the  pus 
pass  into  the  larynx.  Cocaine  will  lessen  pain.  After  puncture  the  patient 
should  quickly  lean  forward  and  discharge  the  mucus  and  pus,  and  then 
frequently  disinfect  the  phar3mx  by  gargle  or  spray. 

Tuberculous  spinal  abscesses  are  best  opened  behind  or  in  front  of  the 
stemomastoid.  The  incision  is  made  downward  from  the  mastoid  process, 
the  muscle,  the  deep  vessels  and 
longus  colli  being  drawn  forward 
by  retractor.  This  route  easily 
reaches  the  pus  collection  by 
blunt  dissection  by  the  finger-nail 
and  the  drainage  and  scar  are 
placed  in  a  favorable  position. 

CONGENITAL  DEFORMITIES   OF 
THE  CHEST. 

Absence  or  Deficiencies 
OP  THE  Sternum  and  Ribs. — 
The  sternum  may  be  absent  or 
deficient,  either  with  or  without 
congenital  absence  of  pectoral 
muscles  or  of  portions  of  ribs. 
Such  defects  produce  either  lon- 
gitudinal or  lateral  sulci,  or  fur- 
rows in  the  chest  wall  (Fig.  75). 

Deformation  of  the  An- 
terior Pectoral  Region. — In  a  case  recently  observed  by  the  author 
the  thoracic  portion  of  the  pectoralis  major  was  fairly  prominent  while 
the  clavicular  portion  was  absent.    The  anterior  axillary  fold  was  a  thin 


Fro.  76. — Tranaverae  deformity  of  chert  from  rickcta, 
ribs  sunken. 
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sheet.  All  the  ribs  beneath  this  were  very  prominent,  somewhat  flattened, 
and  the  serratus  magnum  was  defective.  Two  nipples  on  the  one  side  were 
also  present  in  this  patient,  a  male  of  five  years. 

Gymnastic  mu^scular  development  is  the  only  remedy  for  these  mal- 
formations. 

PIGEON  BREAST. 

Svnonyms;     Pectus  eannatum;  chicken 
breast;  keel  chest. 

Pigeon  breast  is  a  deformity  of 
the  sternum  in  which  the  bone  in- 
stead of  presenting  a  fiat  anterior 
aispnct  projects  forward  more  or  less 
sharply  from  the  junction  of  the  ribs 
with  the  cartilages.  It  is  usually 
accompanied  by  signs  of  rickets,  as 
beatling  of  the  ribs,  bowed  legs,  etc. 
It  may  be  caused  by  interference 
with  respiration  from  enlargetl  ton- 
sils, or  adenoids,  or  as  the  i"esult  of 
the  chest  deformities  of  high  dorsal 
eai'ies.  In  the  latter  case,  this  de- 
formity is  sometimeH  accompanied 
by  tilting  forward  of  the  lower  end 
of  the  sternum,  marked  projection  of 
the  ninth  and  tenth  costal  junction 
of  the  ribs,  with  a  marked  wrinkle 
in  the  abdomen  (Fig.  76). 
Treatment,  —  Deep  breathing,  suspension  of  the  body  by  the  arms 
from  bar,  rings,  or  trapeze^  general  gymnastics,  forcible  manual  compres- 
sion, and  the  attachment  at  night  of  a  shot  bag  upon  the  projecting 
bone  are  the  measures  to  be  employed.  When  associated  with  spinal 
caries,  gymnastics  are  unsuitable. 


Fia.  70. — lVfomri»l 
Nat*  iranj«ver-- 


nnrmnJ  slioulders. 
eptgiisirjtiin. 


DEPRESSED  STEENirM;   FUNNEL  CHEST. 

Inward  binding  of  the  sternum  and  of  the  anterior  extremities  of 
the  ribs  is  usually  found  in  rickety  or  feeble  children.  Adenoids,  en- 
larged tonsils,  or  larj^ngismus  striduhis  may  so  interfere  with  the  entrance 
of  air  into  the  lungs  that  a  partial  vacuum  is  formed  in  the  chest  during 
inspiration.  Atmospheric  pressure  together  with  excessive  but  inef- 
fectual contractions  of  the  diaphragm  will  cause  the  ribs  to  bend  at  their 
softest  area. 

Treatment. — Open  air  treatment  and  antirhachitic  remedies  should  be 
given  after  removal  of  the  obstructive  cause,  Hand  pressure  by  mother 
or  nurse,  deep  inspirations,  and  properly  conducted  muscular  exercises  in  an 
orthopiiedic  gymnasium,  with  special  attention  to  upper  chest  muscles  by 
trapeze,  rings  and  bar,  in  early  life  will  greatly  assist  in  the  proper  develop- 
ment of  the  chest  walla. 
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FLAT  CHEST. 

Flat  chest  of  varying  degrees  is  met  with  in  children  from  faulty  posi- 
tion and  is  usually  accompanied  by  round  shoulders.  Deep  breaUiing 
and  gymnastic  exercises  arranged  for  round  shoulders  (p.  283)  are  to  be 
used,  especially  self-suspension  by  the  arms. 

A  depressed  sternum  forms  the  flat  or  bellows  chest;  a  gutter,  the 
FUNNEL  chest. 

An  ABSENT  STERNUM  may  result  in  ectopia  cordis.  A  projecting  angle  at 
the  lower  end  of  the  manubrium  is  known  as  the  angulus  stemi  or  Ludovici. 

Beaded  ribs  or  the  rickety  rosary  occur  from  enlargements  of  the 
costochondral  junctions. 

Median  fissure  of  the  sternum,  except  bifid  enbiform  cartilaos, 
is  rare. 

MASTITIS  OF  NEW-BORN— NEONATORUM. 

This  inflammatory  condition  is  due  to  attempts  at  milking  the  breasts 
by  the  midwife  or  officious  interference  by  the  nurse.  If  handling  is 
avoided,  and  hamamelis  ointment  and  light  pressure  applied,  the  hardening 
will  subside.  The  mastitis  of  young  girls  arising  from  traumatism  or 
during  menstruation  will  subside  with  rest  and  the  use  of  hamameliB  or 
boric  ointment. 

MAMMARY  TUMORS. 

Mammary  tumors  in  children  are  usually  benign.  Angioma  or  vascu* 
lar  tumors  may  by  their  size  produce  atrophy  of  the  breast  tissue.  These 
and  fibro-epithelial  growths  may  exist  from  birth  in  either  sex.^  Adbno- 
fibromata  develop  as  the  child  approaches  puberty.  Cystic  diseases  and 
upoma  are  rare. 

In  benign  tumors,  if  operation  becomes  necessary  in  boys,  the  tumors 
may  be  freely  removed;  in  girls  a  conservative  plastic  operation  is  better, 
the  breast  being  turned  upward  as  a  flap  and  the  growth  carefully  dissected 
so  as  to  injure  the  milk  tubes  and  nipple  as  little  as  possible.* 

Malignant  tumors,  carcinoma  and  sarcoma  are  very  rare  in  childhood. 

MAMMARY  MALFORMATIONS. 

Supernumerary  nipples  (polythelia)  occur  both  in  boys  and  girls. 
Supernumerary  mammae  (polymastia)  to  the  extent  of  three  or  four  may 
occur  upon  the  abdomen,  or  they  may  be  found  in  the  axilla  or  on  the  thigh. 
Absence  of  breasts  (amastia)  is  rare,  but  may  occur  in  connection  with 
other  pectoral  deformities.  Supernumerary  breasts  usually  need  removal 
for  cosmetic  appearance  only. 


Jopeon,  Ann.  of  Surg.,  Nov.,  1908,  xlviii,  622. 


CHAPTER  IV. 
SURGERY  OF  THE  ABDOMEN. 

APPENDICITIS. 

[iTis  is  the  mo8t  common  and  the  most  important  surgical  dis- 

jloiuen  in  children.     To  discuss  it  in  its  entirety  would  require 

■quently  the  condition  will  be  considered  chiefiy  as  it  presents 

life  J  varying  as  it  does  in  some  particulars  from  the  disease 

itis  is  an  infectious  inflammatory  condition  of  the  vermiform 

leeding  from  a  variety  of  causes.     In  slight  cases  it  may  end 

|or  permanent  quiescence  or  in  obliteration  of  the  calibre, 

[ority  of  instances  it  progresses  to  perforation,  abscess,  gan- 

llent  peritonitis.     The  cases  classed  under  this  head  to-day 

conditions  formerly  denominated  typhlitis,  pbrityph litis, 

j'ONiTis,  etc'     The  author  when  an  Interne,  posted  many 

the  gangrenous  purulent  process  in  the  right  iBac  fossa  was 

the  result  of  the  peritonitis^  not  the  cause. 

i]  Peculiarities, — The  anatomical  conditions  presented  are 

Isiblf*  for  some  of  the  differences  in  children  as  to  the  symp- 

gnortig,  the  progress,  and  the  treatment.    The  appendix  is 

|he  contraction  of  the  embryonal  cecal  pouch.     The  organ  is 

and  more  anterior  than  in  adults*  and  the  lumen  is  larger. 

?nt  position  is  downward  and  inward  from  the  cecum,  bat  the 

lion  is  also  a  common  one.     In  the  new-born  the  organ  has  no 

}n.     Ribbert  gives  ita  length  in  infants  as  one-tenth  that  of  the 

The  short  mesappendix  in  children  especially  exposes  the 

|n  to  kinking  and  to  thrombosis-     If  the  lumen  becomes  nar- 

■cal  extremity  preventing  free  exit  of  fecal  accumulations  and 

[iitSp  ulceration  and  perforation  from  pressure  necrosis  are 

[ther  anatomical  peril  is  the  shortness  of  the  omentum  which 

tm  forming  an  enclosing  wall  about  the  inflamed  appendix. 

tissue  in  the  appendix  is  abundant,  rendering  the  young 

infection  after  catarrhal  enteritis.    The  mesappendix  (mes- 

carries  the  vermiform  appendiceal  artery,  a  branch  of  the 

ion  of  the  ileocolic  (Fig,  77)  from  the  superior  mesenteric. 

iipty  into  the  ileocolic    portal  system.     The  anterior  lym- 

'ct  with  a  jwrsistent  lymph-node  at  the  fold  between  the 

ileum  (Fig.  78),  with  communications  with  the  mesenteric 

\mvh  on  Appendicitis,  Gould  and  Pyle's  C^clo,  Med.  and  Suig.,  1900; 

Nov,,  1901,  648;  Tiraiifl.  PMla.  Path.  Soc,  1894,  40. 
Iiiatomy,  1669. 
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(Fig,  79),  the  posterior  nodes  in  the  iliac  fossa,  those  to  the  left  of  the 
ascenrling  colon  and  with  the  ovarian  system.* 

Etiology. — Age. — In  children  from  eight  to  sixteen  years,  appendicitis 
is  especially  common,  a  very  large  majority  of  all  eases  appearing  before  the 
age  of  fifteen.  ThLs  is  the  age  of  activity  and  restlessness  inviting  trauma. 
In  addition,  indiscriminate  eating  and  oxanthpmntons  and  catarrhal  dis- 
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Fio.  77. — Superior  mcMaterie  vein  And  it^  thbuumefl;  tmnsven^  «oloo  luM  baeii  puU«d  iqywftnl. 

(Picnol's  Anatomy  J 

eases  are  common,  while  the  lymphoid  structures  are  especially  overactive. 
In  infants  and  children  under  two,  the  disease  is  rare,  as  the  majority  are 
guarded  from  injuries  and  their  diet  is  controlled.  Operation  has  been 
done  however  in  the  first  days  of  life;  under  five  it  is  exceptional.* 

Sex. — The  preponderance  of  the  disease  in  males  is  evident  even  in  very 
young  children,  probably  due  to  the  more  abundant  blood   supply  and 

■  Pi6r«or«  Anatomy,  166S. 

•Griffith,  Univeraity  Med.  BuUetin.  1901,  300. 
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the  smaller  lumen  of  the  organ  in  girls.     In  older  children  the  greater  fre- 
quency of  trauma  in  boys  readily  aecountf'  for  its  increased  occurrence. 

Many  causes  undoubtedly  favor  the  infection  by  microorganisms  of 
the  lining  membrane  of  this  poorly-nourished  vestigial  structure.  When 
the  vital  resistance  is  lowered  by  ghippe  or  other  catahrhal  aJIectiona,  by 


U«o<3Kal 


I$euln 


Appen^lciiLu 


^ 


Fia   76. — Iteooecal  and  appenrlieular  fyniptiaiic  nodes  uid  veaaela  (Polym  uici  N»vrttttl)« 
(F^ienwl  's  AnAtoicy.) 


Fio.  79.— Me»eni«rio  lymphaticr  no«le^  ftiid  vasseh;  poriUiuml  oovermg  of  mesenten''  bspS  been 
remavoJ.    tPiersol's  Anal'omy.) 

scarlatina  or  other  disease^  or  by  intestinal  disorders  which  are  so  common 
in  children,  an  infection  b}*  the  colon  or  other  bacillus  is  easy.  Fecal 
CONCRETIONS  are  found  in  many  cases.  Their  influence  as  a  cause  of  appen- 
dicitis is  well  established.  Their  presence  produces  frequent  slight  trau- 
matisms  of  the  mucous  lining  and  provokes  spasm  of  its  muscular  fibres. 
Repeated  sUght  inflammations  invite  thickening  of  membrane  and  further 
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infection,  ending  in  stricture  or  in  ulceration  or  perforation.  While  theae 
feeal  masses  may  have  a  seed  as  a  nucleus,  such  condition  is  exceptional. 
FoitEiGN  BODIES  Other  than  fecal  concretions,  often  considered  as  a  cause, 
wiU  be  but  rareh'  fouiul  in  the  appendix.     The  author  recalls  but  two  such 


rasf*8  in  all  hh  operations,  one  a  pin.  the  other  a  piece  of  tinfoil  from  rancly.' 
^itHEsioN  of  the  tip  of  the  appendix  h  likely  to  causr*  kinkinj^;,  liending,  or 
torsion  when  any  unusual  distention  of  the  cecum  interferes  with  or  cuts  off 
Ike  circulation  through  the  mesappendix  (Fig.  SO).     Repeated  attacks  of 

'  Willnnl.  Tr   PUtl.  Path.  Sm%,  XN-ii.  40;   Kelly.  Apponiljcitis,  p   3<»0. 
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from  this  cause  may  narrow  or  close  the  lumen  and  prevent 
I  of  the  contents  into  the  cecum. 

ISMS. ^Injuries,  kicks,  or  Hows,  undoubtedly  favor  the  con- 
■liy  if  a  fecal  concretion  is  already  lodged  in  the  organ. 
|al  worms  are  so  common  in  children  that  it  is  not  strange  that 
^timei*  found  accidentally  in  connection  with  appendicitis. 
Iy.— The  author  has  in  a  number  of  instances  operated  upon 
[era  of  the  same  family.  This  would  seem  to  indicate  an  inher- 
LDce,  yet  such  condition  may  have  arisen  from  a  similarity  of 
iJ,  or  of  environment. 

|oi;iTirt  antl  other  digestive  troubles  are  especially  common  in 

|re  also  constipation  and  diarrhea  and  may  lead  to  infection. 

and  Bacteriology. — Many  varieties  of  micro-organisms  have 

the  lymphoid  tissues  of  an  appendiceal  inflammation,  the 

being  the  most  common,  but  streptococci,  staphylococci,  or 

may  alf*o  be  present.     In  fetid  gangrenous  cases,  anerobic 

sometimes  be  discovered.     The  omentum  being  freely  sup- 

>od  makes  an  excellent  blanket  for  closing  in  an  inflamed  or 

ipendix,  as  it  adheres  in  a  few  hours  and  forms  an  excellent 

[hiUlren  it  is  unfortunately  so  short  that  it  is  unable  to  thor- 

(m  this  office  and  spreading  general  peritonitis  may  follow. 

ration,  perforation,  and  gangrene  occur  early  and  toxic  pro- 

^n  disseminated  through  the  general  peritoneal  cavity  within 

|ty-four  hours. 

|(ion. — Clinically,    the    cases   are   acute,    suppurative,   or 
there  are  so  many  varieties  of  appendicitis^'that  it  is  difficult 
\m  accurately. 

jnioBt  serious  cases  are  of  the  acute  perforative  variety  with 
^ctioug  peritonitis,  without  walling  in  of  the  toxic  material. 
Le  gangrenous  appendicitis,  with  the  products  confined  to  the 
organ.  (3)  Acute  infections  with  severe  symptoms,  nonper- 
[accompanied  by  local  peritonitis  and  by  adhesions  of  mesen- 
ji^tines, — plastic  cases.  (4)  Subacute,  with  mild  symptoms, 
r  latent,  in  which  a  variety  of  local  or  distant  symptoms  may 
(0)  Recurrent,  with  history  of  one  or  many  sUght  or  severe 
a  in  the  right  iliac  fossa.  (7)  Catarrhal.  (.S)  Tuberculous. 
Is, --From  a  sUght  discomfort  which  in  children  may  pass 
I  be  considered  only  as  indigestion  or  colic,  the  symptoms  will 
of  an  intensity  which  in  twenty-four  hours  may  destroy  the 
jquently  and  unfortunately  the  symptoms  do  not  supply  an 
mmsnem  of  the  infection  and  both  mother  and  physician  may 
It  manifestations  until  too  late. 

In  typical  cases  sudden  acute  abdominal  pain  will  b3  the  initial 
\\  a  child  unable  to  talk  it  may  be  mistaken  for  colic,  or  for  the 
|r  (hunger  in  babies  is  undoubtedly  a  pain).  In  older  children 
y  lie  attributed  to  indigestion  since  it  is  often  located  in  the 
lo  colic  if  it  is  at  the  umbificus.  The  pain  may  be  slight  or 
mitten t  or  continuous,  and  while  it  may  at  first  be  in  any  por- 
idomen,  it  gradually  centres  in  the  right  iliac  fossa.     Its  loca- 
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tion  at  the  region  of  the  umbilicus  is  readily  explained  by  the  route  of  the 
superior  mesenteric  system  of  nerves  in  the  mesentery. 

Unusual  locations  of  pain  are  sometimes  due  to  peculiar  positions  of  the 
appendix.  The  author  recalls  finding  in  one  of  his  operations  for  volvulus 
with  a  long  mesentery,  a  sloughing  appendix  lying  in  the  left  hypochon- 
driac region  near  the  spleen.  In  another  case  with  large  pus  collection, 
the  only  pain  throughout  the  attack  was  located  in  the  vagina. 

Vomiting. — The  early  occurrence  of  evacuation  of  the  contents  of  the 
stomach  still  further  tends  to  indicate  indigestion,  but  in  appendicitis  the 
vomiting /0//0 if;s  and  does  not  precede  the  pain  as  is  the  rule  in  indigestion. 
While  the  vomiting  may  diminish  for  a  time,  it  will  recommence  in  the  ad- 
vent of  peritonitis,  or  if  food  or  drink  or  medicines  are  given  by  the  stomach. 

Tenderness. — Tenderness  over  the  region  of  the  base  of  the  inflamed 
organ  is  soon  apparent.  Its  most  common  point  will  be  at  the  base  of  the 
appendix  at  a  line  joining  the  anterior  superior  spinous  process  of  the  ilium 
and  the  umbilicus  and  just  at  the  outer  border  of  the  rectus  (McBumey  or 
Munro).  The  organ  is  situated  higher  in  children  than  in  adults.  The 
surgeon  in  examining  the  bared  abdomen  of  a  child  should  always  proceed 
with  the  utmost  caution  since  diagnosis  in  a  crying  child  is  most  uncertain. 
He  should  first  palpate  the  left  and  the  upper  regions,  gently  approaching 
the  suspected  area,  while  with  the  other  hand  he  compares  it  with  the  oppo- 
site side.  During  this  procedure  the  thighs  should  be  flexed.  A  thumb 
placed  at  the  same  time  in  the  right  lumbar  region  will  give  double  palpa- 
tion but  care  must  be  taken  not  to  rupture  delicate  adhesions.  A  sudden 
increase  in  tenderness  with  tympanites  usually  means  perforation. 

Rigidity  of  the  Right  Lower  Quadrant. — Rigidity  of  the  right 
rectus  muscle  is  an  early,  constant  and  reliable  sign  of  an  endeavor  on  the 
part  of  the  muscles  to  protect  the  inflamed  organ  beneath.  By  cautiously 
palpating  the  two  sides  simultaneously  and  alternately,  the  difference  will 
be  readily  distinguished.  This  rigidity  differs  from  the  later  tension  of  the 
entire  abdomen  produced  by  the  tympanites  of  intestinal  paresis  in  perito- 
nitis. 

Pulse. — The  pulse  in  children  will  almost  invariably  be  quickened 
from  the  onset  but  no  more  than  in  ordinary  gastric  disturbances.  As  the 
disease  progresses  the  rapidity  will  increase  to  140  or  160  while  the  volume 
will  diminish,  especially  if  pus  has  formed. 

TEMPER.A.TURE. — Thc  temperature  in  children,  as  in  adults,  rapidly 
ri.nes  in  the  initial  stage,  but  this  is  the  rule  even  in  digestive  troubles;  it  is 
only  diagnostic  when  taken  in  connection  with  the  se(iuence  of  symptoms, 
as  102°  or  105°  is  not  uncommon  even  in  slight  disorders;  later,  aft^r  septic 
absorption,  103°  to  106°  may  Ix?  reached.  A  steadily  increasing  tempera- 
ture, with  rise  in  pulse-rate,  is  significant  and  demands  immediat<j  ofx^ration 
with  drainage. 

He-matukia*  and  chills  are  not  common,  except  at  the  ushering  in  of 
pus  formation. 

Constipation  is  the  rule,  diarrhea  the  exception,  but  the  colon  may 
empty  itself  without  discharge  of  the  contents  of  the  small  intestine.  The 
pa.ssage  of  flatus  is  obstructed. 

*  Aiinals  of  Surgery,  Sept.,  1908. 
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'E8. — While  the  leucocyte  count  may  be  very  misleading  if 
lone  yet  when  taken  in  account  with  and  interpreted  by  the 
clinical  symptoms,  it  is  of  service.  The  absence  of  leucocy- 
iketi  by  itself,  may  indicate  either  a  mild  infection  or  one  so 
dstive  power  is  destroyed. 

intial  count  is  more  helpful.  Many  observers  seem  to  agree 
lion  between  the  total  leucocyte  count  and  the  percentage  of 
|i clean*  is  the  more  valuable  indication.     Taking  75  per  cent. 

neutrophiles  as  the  average  of  health,  a  polynuclear  count 
cent,  shows  a  dangerous  process  demanding  speedy  opera- 
liJ  per  cent,  the  danger  increases  and  peritonitis  is  probably 
|>w  80  per  cent,  indicates  a  much  milder  process,  either  simple 
[between  80  per  cent,  and  85  per  cent,  and  in  exceptional 
liin.  When  in  doubt,  operate.  Of  course  these  percentages 
pared  with  chnical  symptoms  in  each  individual  case.  A 
I  doen  not  necessarily  mean  pus  but  is  a  more  certain  indica- 
ple  leucocytosis.  The  lowering  of  the  percentage  may  also 
lility  to  further  resist  infection.* 

\n  the  normal  percentage  of  polynuclear  cells  is  much  lower  than 
■t  that  must  be  taken  into  account  in  interpretation.  The  wise 
one  who  carefully  studies  the  clinical  symptoms,  remembering 
ioocytosirt  may  mean  an  active  resistance,  and  a  low  or  falling 

failure  in  resistance.*  Several  examinations  by  one  observer 
[oliablc,   A  high  percentage  of  polynuclear  cells  may  not  be  ser- 

the  absolute  number  of  white  cells  is  high.  A  rise  to  normal 
It*  nunib?r  of  mononuclears  and  eosinophi  es  is  favorable  and 
[bsolute  number  of  polynuclears  while  the  total  percentage  of 

is  decreasing,  tends  to  show  that  the  infection  is  lessening, 
lie  sign  is  the  sudden  fall  in  the  total  number  of  leucoc3rte3. 
JThe  infectious  process  advances  either  rapidly  or  slowly  ac- 

severity  of  the  attack.  In  simple  cases  the  appendix  may 
Itcnti*  into  the  cecum,  or  a  kink  or  a  flexion  may  be  straight- 
den  ct?  of  distention  of  the  cecum  and  all  symptoms  subside, 
\n  a  few  days  or  weeks  or  months  if  the  appendix  has  not 
jrated  during  the  primary  attack.     Unfortunately  in  many 

sroufl  infection,  the  symptoms  apjmrently  subside  and  the 
iiiMed  by  this  quiescence,  which  may  really  mean  a  lack  of 
lip  with  gangrene.  It  is  a  period  that  requires  the  most  acute 
^^^vatit^n  and  the  exercise  of  a  diagnostic  insi<;ht  that  is  pos- 

few  phy.-icians  and  surgeons.  As  long  as  any  of  the  symp- 
:md  especially  the  local  tenderness,  vigilance  should  not  be 

.-^t  in  bed  should  be  enforced.     In  advancing  cases,  tender- 
land  pain  increase.     If  the  appendix  ulcerates  or  perforates 
local  peritonitis  confining  the  products  by  agglutination 
|and  neighboring  coils  of  intestines,  a  tumor  of  irregular  shape 

ich  often  passes  on  to  abscess.  In  virulent  infections  where 
forces  are  overpowered,  the  gangrenous  pus,  having  no  lim- 

»  F^wkr,  Sur^.,  Gyn.  and  Obetet.,  Sept.,  1908,  308. 
« Deaver,  N.  Y.  Med.  Joum.,  Feb.  2,  1907. 
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iting  wall,  may  quickly  make  its  way  into  the  general  abdominal  cavity 
and  a  rapidly  spreading  infectious  peritonitis  follows.  In  such  a 
condition  all  the  symptoms  suddenly  increase,  the  pulse  is  frequent  and 
thready,  the  temperature  rapidly  rises  or  becomes  subnormal,  the  abdo- 
men quickly  distends  and  becomes  tense  from  the  tympanites  of  intestinal 
paresis.  The  child's  face  is 
pinched,  the  vomiting  be- 
comes the  greenish  gulp  of 
peritonitis,  and  rapid  col- 
lapse ensues  unless  prompt 
action  is  taken.  Pain  may 
be  absent,  or  it  may  l>e 
intense  at  the  time  of  per- 
foration. A  young  chihl 
becomes  speedily  restless, 
then  relapses  into  coma. 
The  knees  are  drawn  up  to 
relieve  tension  on  the  ten- 
der abdomen.  The.se  gan- 
grenous cases  are  the  most 
dangerous  and  the  most 
deceptive  of  all,  as  without 
warning  the  symptoms  be- 
come suddenly  extreme  and  death  takes  place  in  tw^enty-four  hours.  If 
they  withstand  the  primary  shock,  septic  spreading  peritonitis  with 
obstipation,  dulncss,  coma,  delirium-  and  death  follow. 

Abscess. — If  the  resistive  powers  are  in  good  condition  and  time  is  suf- 
ficient, a  ix?rf orated  or  inflamed  appendix  may  be  walled  in  by  a  localized 
peritonitis  and  plastic  lymph  formation  that  agglutinates  neighboring  oils 
of  the  int^.stines  and  the  omentum.  If  the  infection  is  mild,  this  tumor 
may  remain  quiescent  and  possibly  |x»rmanont.  As  a  rule,  if  untreated, 
pus  will  make  its  way  into  the  bowel,  rectum,  bladder,  vagina,  or  through 
the  abdominal  wall,  or  down  the  psoas  to  the  thigh,  according  to  the 
position  of  the  apiH»ndix.  Its  infection  carried  by  vein-^  into  the  portal 
circulation  may  result  in  liver  abscess,  thence  be  distributed  to  lung  and 
heart  with  resultant  styptic  pneumonia  or  [)ericar(litis,  es|K*cially  in  feeble 
children.  Postperitonoal,  subphrenic  and  other  abdominal  abscesses  are 
common.  Phlebitis  of  either  right  or  left  leg  from  styptic  thrombosis  is 
not  infrequent.  Adhesions  and  bands  thrown  across  the  intestine  often 
cause  obstruction  of  the  lumen  and  together  with  multiple  abdominal  ab- 
scesses may  compel  a  s(M'()n(i  operation. 

Complications. — The  complications  of  appendicitis  in  addition  to 
those  already  noted  under  jibscess  may  aris<^  from  unusual  posit i^ins  of  the 
organ.  One  of  these*  is  the  pres(Mice  of  the  ai)pendix  in  a  con<^(»nital  or 
acquired  hernial  sac.  The  author  on  several  occasions  in  hernial  ojh' ra- 
tions has  found  both  cecum  and  ap]H*n{lix  in  this  j>osilion.  In  girls.  ]H'lvic 
inflammations,  or  twisted  pedicles,  may  ccK'xist. 

Chronic  Appendicitis  with  Recurring  Attacks.— In  nuurn'nt  ai)iHMidi- 
citis  when  the  pathological  conditions  are  such  as  to  produce  int(>rniittent 
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kn  the  lumen,  or  when  a  walled-in  perforation  is  so  small  as  to 
Ige  of  only  liquid  feces  during  diarrhea,  exacerbations  often 
\m  that  they  are  mistaken  for  dyspepsia  or  other  disease  and 
to  continue  for  months  or  years  until  a  violent  infection  leads 
lus  results,  perhaps  death.  Especially  are  these  attacks  dan- 
|iths  disinclined  to  admit  of  pain  and  indifferent  to  digestive 

AL  appendicitis  in  children  with  congestion  of  mucous  lining 
•ippe  or  other  mucous  catarrhs  and  temporarily  interfere  with 
Tainage  into  the  cecum,  or  it  may  follow  temporary  bending 

[from  distention  of  the  colon.     A  single  attack  or  several  may 

Ining,  stricture,  or  ulceration. 

|s.— While  a  typical  case  of  appendicitis  is  easy  of  diagnosis,  the 
will  not  only  puzzle  the  most  astute  and  experienced  phy- 

lirgc'oni^  but  will  often  bafHe  them  completely,  and,  on  opening 

],  unexpected  conditions  will  be  disclosed.  Professor  Agnew, 
►Stic  acumen  has  never  been  excelled,  said,  "no  surgeon  can 

|onditions  that  will  present  themselves  within  the  abdominal 
nanlinal  symptoms,  siuiden  pain  beginning  in  any  portion  of 
but  usually  finally  locating  in  the  right  iliac  fossa,  vomiting, 

\m  and  rigidity,  are  the  ones  upon  which  the  surgeon  must  rely. 

\nperahire,  leucocytosis,  etc.,  are  accessories  that  are  to  be  con- 
ir  uncertain  values.  In  children  under  two  years  of  age,  pain 
are  bo  frequently  the  accompaniments  of  colic  and  indigestion 
'act  special  attention  until  too  late.     The  constant  crying  and 

Icolicky  hand-fed  children  is  of  course  misleading.  In  older 
len  violent  attacks  are  always  suspicious.     Every  abdominal 

Jhild  should  receive  a  most  thorough  examination  of  the  bared 

It  a  child  in  perfect  health  and  without  known  indiscretion  in 

Icked  with  sudden  violent  pain  in  any  portion  of  the  abdomen 
1  vomiting,  the  physician  should  not  assume  that  it  is  only 

jstion  but  should  carefully  watch  for  symptoms  of  appendicitis 
the  abdomen  frequently.     Acute  indigestion  may  give  a  higher 

^er  di.Htinctive  symptoms  of  appendicitis  will  be  absent, 
iptoms  of  tenderness  and  rigidity  are  also  masked,  since  an 

|y  and  hold  its  abdomen  rigidly  under  even  gentle  manipula- 
iderncsa  and  rigidity  are  the  most  reliable  signs  as  they  are 
m\y  present.    A  diagnosis  is  to  be  made  only  by  the  complex 

|al  and  constitutional  signs.  If  opium  has  been  given,  the 
be  made  much  more  difficult  on  account  of  the  masking  of 

\ii,     A  temporary  lull  of  symptoms  must  never  throw  the  sur- 
lard*  as  perforation  and  gangrene  may  have  occurred  from 
dslive  powers.     The  sudden  disappearance  of  pain  and  high 

relief  of  other  symptoms  is  an  indication  of  danger. 
I  NIC  APPENDICITIS,  even  between  attacks,  tenderness  can  be 
the  appendix  and  in  some  cases  the  indurated  organ  can  be 
[he  appendix  may  be  in  the  pelvis  or  postcecal  or  in  the  umbil- 
ici er,  or  other  regions.  All  manipulations  should  be  made 
ith  simultaneous  comparison  with  the  opposite  side.     Many 
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cases  of  obscure  chrome  digestive  troubles  will  disappear  as  by  magic  after 
an  irritable  appendix  has  been  removed. 

When  an  abscess  has  formed,  it  can  sometimes  be  discovered  through 
the  rectum  or  through  the  vagina  in  large  girls.  In  late  cases  with  local- 
ized abscess  the  tumor  may  be  palpated  in  the  iliac  fossa  or  loin  or  pelvis 
or  in  umbilical  or  even  left  inguinal  region. 

Differential  Diagnosis. — The  family  practitioner  has  now  become  so 
thoroughly  imbued  with  the  idea  that  appendicitis  is  an  all-prevalent  dis- 
ease that  he  considers  his  reputation  better  conserved  by  denominating 
every  unknown  condition  as  appendicitis,  and  the  consulting  surgeon  has  to 
be  constantly  on  his  guard  not  to  be  led  astray  by  inadequately  observed 
symptoms.  Many  cases  of  pleurisy  and  of  pneumonia,  phlebitis,  and  dis- 
ease of  other  distant  tissues  are  mistaken  for  appendicitis.  In  contradis- 
tinction to  the  error,  however,  are  the  many  cases  of  appendicitis  that  are 
wrongly  diagnosed  as  pneumonia,  pleurisy,  etc. 

In  diagnosis  the  surgeon  must  keep  in  mind  the  following  principal  dis- 
eases and  the  presence  or  absence  of  special  symptoms:  (1)  infantile  colic; 
(2)  acute  indigestion;  (3)  cholera  morbus;  (4)  ptomaine  poisoning;  (5) 
enterocolitis;  (6)  acute  intestinal  obstruction;  (7)  intussusception  and  vol- 
vulus; (8)  peritonitis,  acute  and  tuberculous;  (9)  fecal  impaction;  (10) 
trauma  of  abdomen;  (H)  typhlitis  and  perity phHtis ;  (12)  rupture  of  gall- 
bladder and  cholecystitis;  (13)  biliary  colic;  (14)  kidney  coUc;  (15)  psoas 
and  iliac  abscess;  (16)  hip-joint  disease;  (17)  pneumonia  and  pleurisy; 
(18)  bronchitis;  (19)  typhoid  fever;  (20)  hernia  and  undescended  testicle; 
(21)  in  girls  after  puberty,  menstrual  pains,  ovarian  neuralgia,  gonorrheal 
salpingitis,  etc. 

The  j)icture  of  the  main  symptoms  of  each  of  these  diseases  should  come 
before  the  surgeon  in  every  doubtful  case.  It  is  his  duty  to  use  his  brains 
before  employing  the  knife;  the  reverse  seems  to  be  the  rule  with  some 
surgeons  at  the  present  day. 

It  should  be  remembered  that  an  individual  may  have  pain  and  inflam- 
mation in  the  right  iliac  region  without  having  appendicitis,  although  the 
latter  is  the  most  probable  cause  of  trouble.  Spellis.^^y  reports  sixty-eight 
species  of  lesions  that  may  occur  to  confuse  the  diagnosis.' 

Prognosis. — In  infants  under  one  year  of  age,  nearly  all  cases  are  fatal, 
largely  from  the  delay  in  diagnosis.  Under  two  also,  operation  is  usually 
postponed  until  success  is  unattainable.  The  higher  mortality  in  children 
is  due  to  their  inability  to  describe  the  symptoms,  or  to  the  carelessness  of 
parents  in  observing  indications  which  are  usually  ascribed  to  indigestion. 
In  children  under  six  the  prognosis  is  always  serious;  from  seven  to  fifteen 
the  results  are  somewhat  better  than  in  adults,  provided  early  operative 
relief  is  given.  The  prognosis  in  any  acute  case  is  a  doubtful  one.  While 
many  patients  undoubtedly  recover  without  treatment,  yet  an  infection 
apparently  simple  at  one  hour  may  in  a  half  day  assume  the  most  serious 
aspect  and  even,  in  sj)ite  of  operation,  destroy  life.  The  elements  in  prog- 
nosis are  first  the  virulence  of  the  infection  and  second  the  treatment  and 
the  promptness  of  surgical  intervention.  The  only  safe  rule  in  children  is 
to  operate  early,  as  the  appendix  must  l^e  removed  before  it  is  perforated. 

*  Spellissy,  Annals  of  Surgen-,  xxxv,  758. 


SURGERY  OF  THE  ABDOMEN. 

I  where  symptoms   are  progressively  increasing,  operation  is 

[re  will  be  but  few  exceptions  to  this  rule  in  childhood  even  in 

lich  have  passed  forty-eight  hours  and  show  signs  of  infectious 

'hese  cases  Richardson  has  described  as  "  Too  late  for  an  early 

loo  early  for  late  operation."     Cases  that  are  actually  mori- 

[aied  upon,  will  bring  discredit  upon  the  surgeon,  but  even 
IS,  especially  in  adolescents,  can  be  snatched  from  the  grave 
jcted  treatment. 

|in  an  analysis  of  1000  cases  of  appendicitis  gives  the  foUow- 

Caiieti.  Mortality. 

Lppcndicitis  and  interval  operations 540  0.5 

])>t*iidJcitis  without  perforation 255  1.9 

jrforated,  or  gangrene  without  abscess 55  0. 

Irforated  with  abscess 117  3.4 

ltd  ciiffuse  jieritonitis 33  30. 

Total 1000  2.2 

lides  that  even  in  the  dangerous  cases  in  which  perforation  and 
pitis  are  already  present  the  mortality  can  be  reduced  to  less" 
cent,  if  properly  treated  (p.  121). 

if  acute  appendicitis  operated  in  the  first  forty-eight  hours,  the 

not  be  above  1  per  cent.     In  interval  operations  the  mortality 

•ally  nil.     In  desperate  cases  with  diffuse  spreading  infectious 

le  mortality  of  cases  will  be  high,  depending  largely  on  the 

Itltuted  (p.  125).     The  prognosis  in  all  children  too  young  to 

jreatraent  is  ver}'^  unfavorable,  but  in  adolescents  the  recuper- 

Te  excellent  and  recurrent  cases  with  interval  operation  will 

[Nearly  80  per  cent,  of  deaths  are  from  peritonitis;  septicemia 

t  most  frequent  cause. 

[^s  Holt  found  that  of  52  cases  ending  in  abscess,  40  had  gen- 
s  anfl  1 1  ended  in  resolution.  Of  6  neglected  cases,  4  opened 
|m,  1  externally,  and  1  into  the  peritoneum,  causing  death, 
tt. — Appendicitis  is  a  surgical  disease  and  should  be  so  con- 
its  onset  but  both  physician  and  surgeon  are  frequently 
I  arriving  at  the  diagnosis.  No  physician  or  surgeon  has  yet 
I  able  positively  to  decide  that  a  case  with  slight  symptoms 
few  hours  become  a  gangrenous  perforation  with  a  spreading 
hose  who  profess  to  have  the  greatest  acumen  are  obliged  to 
lin  caae&  that  end  either  in  resolution  or  in  death,  that  the 
|iological  condition  was  uncertain.  With  this  fact  in  mind 
[I  In  the  first  twenty-four  hours  in  children  will  as  a  rule 
[e  removal  of  the  appendix  with  the  lumen  intact,  there  should 
r  hesjiitation  as  soon  as  the  diagnosis  is  even  reasonably 
le  cases  that  might  go  on  to  resolution  are  an  uncertain 
I  will  not  counterbalance  those  doomed  to  peritonitis  by  delay, 
rration,  before  the  appendix  ruptures,  gives  practically  no  mor- 
Invalescence  will  be  short,  complications  avoided,  adhesions, 
[ecurrence  prevented.  Delay  for  two  or  three  days  means 
ction,  peritonitis,  and  even  if  death  is  escaped,  tedious  drain- 
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age»  septic  secondary  abscesses,  adhesions,  intestinal  obstructions  and  her- 
nia; in  girls,  in  addition,  it  means  adhesions  or  other  implications  of  ovary 
or  tube,  rendering  menstruation  painful  and  parturition  difficult. 

Starvation  Method. — In  young  children,  it  is  impossible  to  withhold 
food  or  to  practice  lavage  since  crying  and  struggling  may  produce  even 
worse  results  than  peristalsis.  The  same  is  true  of  many  uncontrollable 
older  children  in  whom  the  treatment  as  proposed  by  Ochsner  is  inappli- 
cable and  operation  is  therefore  essential  to  save  life.  Undoubtedly,  in  all 
cases  where  it  can  be  employed,  this  starvation  treatment  is  of  great  service 
from  the  very  beginning  of  the  attack,  in  order  to  limit  peristalsis  and  give 
rest  to  the  inflamed  area.  No  food,  no  water,  no  cathartics  are  to  be  given. 
The  stomach  in  large  children  is  to  be  washed  out  at  once  and  as  frequently 
as  indicated  by  the  vomiting,  the  throat  being  sprayed  with  cocaine  and  the 
end  of  the  stomach  tube  being  frozen.  Absolute  rest  in  bed  is  to  be  enjoined. 
Water  or  peptonized  foods  may  be  given  in  small  quantities  by  the  rectum, 
or  the  patient  may  be  laid  in  a  bath  of  warm  water  or  milk.  The  avoidance 
of  purgation  and  enemata  will  diminish  mortality. 

From  the  moment  that  appendicitis  is  suspected,  and  even  after  opera- 
tion in  extreme  cases  of  diffuse  peritonitis  in  older  children,  Ochsner  does 
not  permit  a  particle  of  food  for  four  days,  the  patient  being  allowed,  with 
proctoclysis,  only  small  rectal  injections  of  concentrated  foods,  with  rinsing 
of  the  mouth.  By  this  method,  with  perforative  and  general  infectious 
peritonitis  cases  he  avoids  spreading  of  the  infection  either  by  peristalsis  or 
lay  operative  manipulations  and  converts  a  dangerous  case  into  one  of  less 
degree,  with  opportunity  for  safe  operation  later.  He  claims  that  he  has 
lost  no  acute  case  of  appendicitis  when  this  method  has  been  practised 
from  the  inception,  and  when  nothing  has  been  put  into  the  stomach,  that 
even  in  spreading  peritonitis,  the  mortality  can  be  greatly  reduced.  The 
misinterpretation  and  misapplication  of  this  treatment  has,  unfortunately, 
been  the  excuse  for  many  cases  of  inactiv^ity  and  procrastination  and 
hsis  caused  many  deaths. 

Opium  and  morphia  have  lulled  to  the  grave  many  a  child  that  with- 
out their  use  might  have  been  diagnosed  and  saved  by  timely  operation. 
After  operation  has  been  decided  upon  and  preparations  are  being  made, 
small  doses  of  opium  may  be  given  to  (juiet  excessive  pain  during  transpor- 
tation to  the  hospital.  Previous  to  this  time,  pain  should  have  been 
limited  by  ice-hac;s  and  by  oil  of  pep])ermint  over  the  appendix.  Severe 
pain  demands  immediate  operation,  not  morphia. 

Cathartics. — The  old  plan  of  persistent  irritation  of  the  bowel  and  the 
stimulation  of  peristalsis  by  repeated  and  powerful  cathartics  should  be 
abandoned  as  it  has  been  responsible  for  many  deaths. 

Injections. — Enemata  are  useful  in  cleansing  the  lower  bowel. 

IcE-RACJS  in  tractable  children  will  often  relieve  pain,  but  have  little 
or  no  influence  upon  the  infection. 

Operative  Technic. — The  surgeon  in  operating  for  an  acute  suppura- 
tive APPENDICITIS  must  he  pre[)ared  to  meet  with  many  obstacles,  since 
each  operation  is  practically  an  ex[)lorat()ry  one  and  he  will  be  fortunate, 
especially  in  girls,  if  he  does  not  encounter  unexpected  difliculties.  If  the 
ap|)endix  is  found  healthy,  the  hernial  oix^nings  shouKl  always  be  examined. 


SURGERY  OF  THE  ABDOMEN. 

-bladder,  pelvic  and  other  organs.  As  children  bear  shock 
(lies  muj^t  be  thoroughly  protected  with  cotton  and  a  warm 

tress  employed.     Thorough  asepsis  is  essential.     Solutions 

1  sparingly  in  washing,  as  they  chill  the  patient.     In  urgent 
sihoukl  be  quickly  made  sterile  by  tincture  of  iodine. 
will  differ  according  to  the  situation  of  the  infection  and  the 

operator.     They  have  been  made  at  various  points  from  the 

0  the  loin.  They  should  as  a  rule  commence  outside  of  the 
ove  a  line  drawn  from  the  umbilicus  to  the  iliac  spine,  and 
h  or  many  inches  in  length,  being  extended  according  to  the 
he  case.  The  operative  indications  to  be  fulfilled  are:  to 
men  with  as  little  injury  to  the  muscles,  nerves  and  vessels 
t  with  safe  and  efficient  removal  of  the  products  of  infec- 
c  the  appendix  when  it  can  be  done  without  further  infecting 

cavity;  to  open  and  drain  cases  of  septic  infectious  perito- 
lickf^st  possible  manner;  to  operate  on  chronic  cases  in  the 
en  attacks. 

asee,  where  operation  can  be  secured  on  the  first  or  second 
RATION  OF  MUSCULAR  FIBRES,  as  described  on  p.  127  for  in- 
jns,  should  be  employed  as  a  preventive  of  subsequent  hernia. 
vered,  cither  the  oblique  or  vertical  incisions  may  require  to 
y  enlarged  in  complicated  cases  by  curved  or  lateral  or  trans- 
y-stit'k  cuts.  When  the  transversalis  fascia  is  reached,  its 
How  appearance  evidences  pus,  and  the  peritoneum  is 
ked  up  with  two  hemostats  and  divided  between  them, 
at   underlying  and  adherent  intestine  is  not  injured.     The 

1  enlarged  by  blunt  scissors,  and  a  finger  introduced.  Pus 
are  readily  niptured  unless  great  caution  is  employed.  If 
wu\h  ciiu  be  lifted  by  retractors,  long  sterile  gauze  bandages 
ng  tapes  should  be  packed  entirely  around  the  diseased  area 

se  off  the  peritoneal  cavity  and  repress  intruding  intestines, 
for  the  appendix   is  commenced.     Great  care  is  taken  to 
histic  exudate  uniting  coils  of  intestines.     As  rapidly  as  pus 
mopped  with  dry  aseptic  gauze,  not  flushed.     In  children, 
rihed  abscess,  an  inexperienced  operator  will  save  more  lives 
ning  the  abscess  and  draining,  than  by  searching  for  an  ap- 
may  have  sloughed  and  w^ill  obliterate  itself. 
not  encountered  and  if  the  appendix  is  readily  found    in 
beiow   or  curved  around  the  cecum,  it  may  be  cautiously 
11  its  tip,  if  intact  (Fig.  82).     The  important  guide  in  locat- 
lix  is  the  longitudinal  band  of  the  cecum  at  the  lower  ex- 
fa  will  be  found  the  base  of  the  ap|)endix  (Fig.  83),  providing 
\'e  not  already  separated  it.     In  loosening  an  appendix,  any 
he  organ  or  on  the  cecum  or  intestines  must  be  guarded.     The 
ont    in  searching  for  and  removing  the  organ  must  depend 
rment  and  the  operative  skill  of  the  individual  surgeon  and 
of  the  patient.     One  is  tempted  to  do  too  much  rather  than 
is  wise  to  cease  the  efforts  before,  not  after  the  breaking 
iveloping  abscess  walls.     Perforations  are  more  common  at 
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the  base  than  at  the  tip.  In  favorable  cases,  the  mesappendix  is  ligated 
with  chrotnicized  gut  and  the  appendix  slowly  loosened  to  its  base.  If  tissues 
are  sufficiently  stable,  a  peritoneal  eulT  may  Ix!  turned  back  upon  the 
cecum,  the  base  of  the  appendix  crushe<l  and  ligated  with  chromirized  gut. 
Gauze  protection  shoulrl  he  insert^nl  before  the  tube  is  divided  vnih  scis- 
sors. The  treatment  of  the  stump  will  vary  with  the  experience  of  the 
operator  and  the  condition  of  the  surrounding  tissues.     It  may  be  cauter- 
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^VK  82  — lip  of  ftppoi^  ttniJy  biMmd  down  by  isl«miiwlary  m^fmAo^  (Ib(.  (3iiiic«,  itkHi4i«.Mit(j 

ized  orloucduHl  with  a  drop  of  pure  carlx>lic  acirl.  A  purse-string  suture  of 
chromicized  gut  or  silk  or  linen  is  then  iuserte<l  in  the  cecum  at  the  base, 
the  stump  seized  with  an  inverter  or  with  a  pair  of  delicate  slender 
forceps  (Tail's  needle  forceps)  and  turned  into  the  cecum  while  the  purae- 
Rtring  is  tied.  If  tissues  permit,  the  site  may  be  covered  with  peritoneum 
or  with  the  mesapjKjndix  tis.<ues,  but  this  can  only  rarely  be  done  if  the 
operation  has  been  delayed  too  long.  The  ripjiendiceal  arterA^  and  all 
bleeding  ve.ssels   are  examined  and  tied,  since  dangerous   potHoperative 
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hemorrhage  has  sometimes  ofciirred.  Other  depots  of  pus  may  he  cau- 
tiously sought  by  the  finger.  Maay  surgeons  flush  the  wound,  but  diffu- 
sion of  septic  material  is  thereby  made  more  probable;  dry  gauze  spongin*; 
is  safer.  In  pus  cases  drainage  from  appendix  and  pelvis  must  be  free  by 
split  rubber  and  gauze  strips  within  and  outside  the  tubes,  t  J  lass  tul:»es 
should  never  rest  against  a  darkened  cecum.  If  the  appendix  has  beerj 
postcecal,  drainage  through  an  opening  made  by  separating  muscuhir  fibres 
or  by  a  atab  wound  through  the  loin  ur  above  the  crest  is  best.     The  pri- 
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mary  circumferential  packing  is  then  removed,  replaced  by  small  strips  if 
desirable,  the  int-estines  and  the  omentum  arranged  and  the  extremities 
of  the  wound  closed.  Drainage  through  displaced  muscular  fibre  is  less 
likely  to  be  followed  by  hernia  than  through  aponeurosis.  If  thorough 
drainage  has  been  set-ured  and  symptoms  favorable,  the  dressings  should 
not  be  disturbed  for  several  days,  in  order  to  give  time  for  atlhesions. 
They  should  then  be  removed  by  wetting;  with  sterile  saline  solution  anil 
twisting  to  save  pain.  If  the  case  is  operated  early,  and  no  pus  is' found, 
the  w*ound  may  be  closed  as  in  an  interval  operation  (p.  128). 


ACi:i'K  .SPRE.VniNG    INFRCTIOUS   PERITOXITIS. 

When  perforation  or  gangrene  occurs  and  resistance  is  inactive,  the  pro- 
tective wall  is  lacking  and  the  infectious  material  may  be  quickly  diffused 
over  the  entire  peritoneum  by  peristaltic  action,  or  by  operative  manipula- 
tions. The  symptoms  uf  collapse  already  describetl  on  page  117  will  present 
to  the  surgeon  an  appalling  picture.     Two  courses  of  action  lie  before  him; 
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one  the  immediate  free  opening  of  the  abdomen  with  rectal  irrigation  as 
urged  by  Murphy'  or  the  starvation  method  of  Ochsner  (p.  121)  designed 
to  tide  over  the  emergency  and  wait  for  later  operation. 

In  children  there  can  be  but  little  question  as  to  the  course  to  be  pur- 
sued on  account  of  the  anatomical  and  physical  conditions  already  noted. 
Unfortunately  the  same  obstacle  holds  good  in  either  plan  of  treatment, 
i.e,,  the  patient  must  be  old  enough  to  cooperate  with  the  surgeon  in  the 
details  of  treatment.  Operative  relief,  therefore,  seems  to  offer  the  best 
hope  of  success  and  should  be  employed  in  any  case  not  absolutely  mori- 
bund. In  desperate  cases  the  abdomen  may  be  simply  opened  over  the 
appendix  under  local  anesthesia,  tension  relieveil  and  large  drainage 
inserted. 

Murphy  advocates  the  absolute  prohibition  of  everything  by  the  mouth 
to  avoid  peristalsis,  the  enforcing  of  the  semi -sitting  position  from  the  incep- 
tion of  the  attack,  during  removal  to  hospital  and  f luring  and  after  opera- 
tion, in  order  to  confine  the  products  to  the  pelvic  area.  The  patient 
being  on  the  table  and  entirely  prepared  for  operation,  nitrous  oxide  and 
other  are  administered.  The  operation  is  completed  in  the  speediest  pos- 
sible time, — "get  in  quickly;  get  out  quicker," — the  appendix  being  simply 
ligated  or  lot  alone.  Abundant  drainage  is  secured  with  large  fenestrated 
split  rubber  tubes  inserted  not  only  to  the  appendiceal  region  but  into  the 
vesicorectal  pouch  and  other  purulent  areas.  Cigarette  drains  are  helpful. 
Washing  and  flushing  the  abdomen  prolongs  the  operation  and  diffuses  the 
poison.^ 

As  the  diaj)hragmatic  region  of  the  j)eritoneum  nio.st  readily  absorbs 
the  dangerous  toxic  products,  gravity  is  used  to  carry  them  to  the  more 
resistant  p<»lvic  area.  The  head  of  the  bed  should  be  raised  from  one  to  two 
feet.  If  the  patient  is  raised  to  the  sitting  posture  by  ]>iIlows  or  bed  chair 
he  will  constantly  slide  down,  since  the  condition  is  ono  of  such  feebleness 
that  voluntary  efforts  are  ini{)ossible.  A  pillow  supported  by  a  folded 
sheet  made  into  a  sling  beneath  the  buttocks  and  attached  to  the  headboard 
on  either  side,  will  greatly  as.^ist :  children  can  be  host  placed  in  a  rocking 
chair  or  held  continuously  in  the  arms  of  a  nurse. 

Proctoclysis — Enteroclysis. — The  continuous  rectal  a<lniinistration  of 
water  is  all-important  if  tho  child  is  tractable.  A  fountain  syringe  or  glass 
jar  fillod  with  salt  solution  is  fitto<l  with  J  inch  rubber  h(»so  terminating  in  a 
hard  rubber  douche  tip  with  multiple  openings,  llexod  to  a  right  angle  to 
avoiil  rectal  j)rossuro.  This  tube  is  inserted  well  up  in  the  rectum  and  hoM 
in  position  by  adhesive  .strips  to  the  thighs.  The  reservoir  (preferably 
glass  in  order  tliat  the  rate  of  (low  may  be  watched)  should  Ih'  susjx^nded 
just  sufficiently  hijrh  to  balance  intra-abdominal  pi*essure.  about  six  inches 
above  the  level  of  the  anus,  to  j)ennit  <lrop  by  drop  entrance,  so  that  for 
si'veral  days  in  adolescents  about  one  pint  will  enter  in  one  or  two  hours. 
The  tube  is  not  ivnioved  from  the  HM'tuin.  but  if  leakage  occurs  the  flow 
should  be  slackened  and  flatus  allowj'd  to  escape.  Failure  usually  occurs 
from  the  neglect  of  these  rules.  To  be  efTective.  this  method  needs  a  care- 
ful, watchful  nur.*5e.      Proctoclysis  reverses  the  stream  through   tlu'   lymph 

'  Murphy.  Tr.  Arncr.  Surg.  .Assoc..  19(N.  47;  .\iiniils  of  Surgery.  \Ivii.  S70.  190>». 
*  Kelly.  Vonnifonu  .\|>|x?n«lix.  ()49. 
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channels  into  the  peritoneum;  the  upright  position  causes  the  fluid  to 
gravitate  to  the  pelvis  and  an  outward  flow  is  induced.  The  heart  and 
kidneys  are  stimulated,  thirst  relieved,  blood-vessels  filled,  »eptic  niateriala 
washed  out,  ami  dangers  of  phlebitis  lessened.  The  aspect  of  the  shrunken, 
livid,  cold  patient  is  often  speedily  changed  to  one  of  assured  improve- 
ment. In  former  days  the  mortality  in  diffuse  general  infective  periton- 
itis was  from  50  to  65  per  cent.,  while  Murphy  reports  37  recoveries  in  38 
consecutive  cases,  and  later  51  cases  with  two  deaths.'  Fowler-  reports 
145  cases  with  59  per  cent,  of  reco%^eries  and  insists  upon  a  small  incision 
as  essential  to  the  non-csca[)e  of  the  bowels;  thorough  cleansing  of  the 
poisoning    focus   and    removid  of   appendix,   evacuation   of    all  accessory 
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Fio.  B4. — Duubltf  re»ervi>ir  fur  i/ULUiLftititJtK  lernperature  in  rectal  drop>by-<tn>p  mbertielsnlA  (SaJ(Ofi)* 

abscesses,  flushing  of  the  peritoneal  cavity  with  hot  saline  solutions,  free 
drainage  with  large  glass  tube  with  interior  gauze  strips,  and  elevation  of 
the  head  and  shoulders  to  carr}'  dnunage  toward  the  pelvis. 

In  1898  the  mortality  from  diffuse  spreading  septic  peritonitis  was 
almost  100  per  cent. 

Saxon*  points  out  the  fact  that  the  salt  solution  in  a  reservoir  will 
^)ecome  of  the  same  tempeniture  as  thiit  of  the  room  in  about  half  an  hour, 
consequently  a  hot  ^^olution  of  100  to  115  deg?"ees  cannot  be  maintnined 
but  must  chill  the  patient.  Also  that  the  level  of  the  fluid  in  a  reservoir 
placed  at  a  certain  distance  above  the  rectum  is  soon  lowered  so  that  if 
the  hydrostatic  pressure  is  only  equal  to  that  of  intra-abflominal  pressure 


«Tr.  Amer.  Surp.  Aaaoc.,  1908,  I2H. 

'Fowler,   \.  Y.  Slate  Journal  of  Me<ficirie,  Oct.  1907;  Aimala  of  8urger\-,  Dec,  1»08, 
828;  N.  Y,  aiul  Phil.  Med.  .Jour..  Nov.  19,  1904. 
*  Trans.  Phil.  Aca.t.  of  Surg.,  1909. 
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the  flow  will  cease.  He  has  constructed  a  double  pail,  the  inner  reservoir 
jacketed  by  a  chamber  containing  boiling  water.  The  solution  entering 
the  rectum  is  controlled  as  to  temperature  by  a  thermometer  near  the  anua. 
and  the  slow  entrance  of  the  fluid  regulated  (Fig,  S4).  A  shunt-tube  per- 
mits exit  of  flatus  and  fluids.  A  more  expensive  but  satisfactory  elec- 
trically heated  appliance  is  shown  in  Fig.  85. 

In   toxic  cases  1  to  20  c.c.  of  streptolytic  serum  may  be  injected  at 
intervals  with  advantage. 


Wpa.  85.— El<?ctnco.Uy  hr-ate*!  pmrtodysi**  jippnratuji  for  ormtinuoui*  How,     A ,  fiHug  comi«rtitm,    fl,  liculiof 
tube.    (',  t^tal  tube.    Z>,  tube  from  rei*rv'oir. 


I!iTERVAL  OPERATION. 

In  an  interval  operation  for  chronic  or  recurrent  appendicitis,  and  in 
all  cases  where  pus  is  believed  to  be  absent,  or  in  the  first  twenty- 
four  hours  of  acute  cases,  muscular  fibre  separation  or  the  gridiron 
method  should  be  practised.  The  oblique  incision  commences  above 
the  line  outside  of  the  rectus  joining  the  umbilicus  and  the  anterior 
su|Dorior  spinous  process;  the  external  oblitjue  aponeurosis  is  divided 
and  the  fibres  separated  in  the  line  of  their  course.  The  fibres  of  the 
\nternal  oblique  and  transvers^alis  art*  then  separated  in  their  respective 
directions,  the  layers  being  drawn  apart  with  retractors^  The  transversalis 
fascia  is  divided,  the  peritoneum  pinched  up  between  two  hemostats  and 
nicked,  caution  being  used  not  to  injure  any  underlying  and  perhaps  ad- 
herent intestine,  A  finger  is  then  introduced,  the  meso-ileurn  and  appendix 
located,  and  if  no  adhesions  exist  the  wound  h  enlarged  with  blunt-pointed 
scissors.  An  inserted  finger  feels  cautiously  for  any  evidence  of  abscess  or 
adhesions.  In  the  simplest  cases  the  appendix  may  be  discovered  and 
.drawn  out  with  a  portion  of  the  cecum  through  a  small  opening.  In  many 
'cases  if  the  appendix  is  bound  by  old  strong  adhesions,  the  wound  must  \ye 
enlarged  and  the  bands  cautiously  separated.  When  the  organ  is  freed 
(mm  adhesions,  the  mesappendix  is  ligated  to  its  base  with  chromicized  gut, 
then  8evere<l,  and  a  serous  cuff  turned  back  from  the  appendix  upon  the 
cecum.     The  appendix  is  then  clamped  and  crushed  and  a  rhromicized  gut 
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|itb  Bat  nibber  pad  io  snpjMjri 
^ppendeirwiny,    (WillifiJ 


i-e  tied  about  the  bared  tube.     Carefully  surrounding  the  area 
he  appendix  is  divided  with  scissors  and  the  cautery  or  pure 
applied  to  the  stump.     Before  division  a  purse-string  suture, 
gut  or  silk  or  linen  is  carried  around  the  base.     The  stump 
ith  tiny  slender  forceps  and  inverted  into  the  cecum  while 
ing  is  tied   (p.   123).     The  indentation  is  then  covered  with 
eritoneum  or  with  stump  of  the  mesappendix,  the  parts  re- 
a(>dometi,  iiud  intestines  and  omentum  arranged.     The  peri- 
toneum is  closed  with  continuous  catgut 
sutures,  the  separated  muscular  fibres 
brought   back  to   original    positions 
and  sutured,  and  the  fascia  and  skin 
likewise  closed.     With  such  an  aseptic 
operation,  the  chances  of  hernia  or  of  a 
fatal  termination  are  practically  nil.   In 
girls  the  pelvic  organs  should  always 
be  examined  and  other  organs  also  if 
spected.     In  girl^,  a  silver  wire  intracuticular  skin  suture  is 
void  scar.     Some  operators  make  a  strong  resultant  abdom- 
ificimn^  at  the  outer  edge  of  the  rectus  muscle,  retracting  the 
i  the  median  line,  and  dividing  the  povsterior  sheath  in  such 
thr  iruiwion  lines  shall  be  upon  different  planes. 
valest*Gn<'t*  after  the  day  following  an   interval  operation  is 
eiitful  and  rapid.     The  aseptic  dressings  should  not  be  dis- 
the  seventh  day  when  the  stitches  are  removed.     While  the 
l>e  healed  in  this  time 
iVill  not  be  strong,  liud 
dren    the   longer  they 
to  bed,   the   lens  arci- 
cncounteretJ,      Thive 
e  too  kjiit;:  fnr  safrty. 
ary  measu  n'  for  six 
year  in  athletir  boys  is 
ng  truss  with  Inrf^e  flat 
cove  ring   the    firntrix 
un   abdominal   sui^jun-t 


Ik- 


Fio.  87. — Abdominal  banHaue  ff»r  "iiipport  of  lown 
alMlom(>ii  nftpr  !ipppn(lectoiii\  .     (Stonn.) 


raiment  of  Pus  Cases. - 

Eises.    even    when     the 

fXTitonitiw  are  not  as 

those    dei^cribed    on   page    117,   slow    drop-by -drop    rectal 

Fig.  S4,  p.  12§)  is  advisable  in  adolescents,  together  with  the 

Id  position  for  the  purpose*  of  securing  better  drainage  from 

Irtioii  of  the  peritoneal  cavity  which  is  the  region  best  suited 

septif  prodiK'is.     (Jauze  drainage  should  be  removed  early. 
rubber   tulses  should   be   used   when  there   is  any  risk  of 

he  cecum  or  intestine.  Irrigation  may  drive  septic  particles 
foiievim.  Water  may  be  given  if  there  is  no  vomiting.  Food 
ithheld  as  much  as  possible  to  avoid  peri.stalsis,  the  rectum 


C,  ttrilMa]  ttiiii»;  D,  fivtulft  frwin  rviunic  cmvity  ,  AV  I  a 


Ijirgtr  (Criiiicrriiim»  cmvity ;  t\  tmiicvrviiia. 
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being  used  for  medicine  and  for  concentrated  nutrient  injections.  The 
passage  of  flatus  should  be  encouraged;  a  catheter  occasionally  carried  into 
the  rectum  gives  much  comfort.  The  bowels  should  remain  quiet  for  four 
days  and  then  be  very  gently  encouraged  by  calomel,  followed  by  salines 
and  enemata.  Perfect  rest  of  body  and  mind  should  be  sought  and  stim- 
ulation applied  as  necessary.  Young  children  may  require  bromides  and 
paregoric;  older  ones  tjV  or  -j?!  of  morphia  at  night.  Persistent  vomiting 
is  best  controlled  in  young  children  by  dry  calomel  on  the  tongue  without 
sugar  or  soda;  in  older  children  by  lavage. 

Remarks. — By  lifting  a  nonadherent  abdominal  wall,  safe  packing  of 
the  peritoneal  cavity  and  intruding  intestines  is  facilitated.  The  strip  of 
gauze  within  the  drain  tube  of  either  glass  or  rubber  removes  the  pus  by 
capillarity,  consequently  should  not  fit  tightly.  A  small  gray  gangrenous 
spot  on  the  cecum  or  intestines  may  be  inverted  and  sutured.  Fecal  fistula 
(Fig.  88)  usually  close  spontaneously  if  not  interfered  with  by  mischievous 
probing  and  packing.  Their  depth  and  extent  may  be  determined  by  inject- 
ing bismuth  and  petrolatum  and  employing  the  X-ray.  If  finally  persistent 
after  curetting,  paring,  csLXxtery,  etc.,  they  may  be  closed  by  secondary  opera- 
tion* (Fig.  89).  In  late  operations,  if  the  appendix  has  sloughed  and  is 
missing,  efforts  to  do  a  complete  operation  will  break  through  the  abscess 
wall.  Search  for  the  appendix  must  depend  upon  the  judgment  and  skill 
of  the  operator.  If  the  appendix  has  sloughed,  the  permeability  of  the 
lumen  should  be  determined  by  probe,  before  it  is  inverted  into  the  cecum. 
The  condition  of  the  tissues  in  each  individual  case  will  determine  the 
method  of  treatment  of  the  stump.  The  stump  can  sometimes  be  covered 
by  tying  together  the  ends  of  the  purse-string  and  of  the  mesappendix 
ligature.  If  the  primary  opening  has  been  made  in  the  semilunar  line,  and 
the  puH  has  been  found  far  bark,  it  is  wiser  to  close  the  primarj^  wound 
and  drain  by  separating  muscular  fibres  or  by  a  stab  wound  through  the  loin 
or  above  the  iliac  crest.  If  large  muscular  division  has  been  necessitated, 
the  fibres  should  Ix?  sutured  to  prevent  subsequent  bulging  of  walls. 

Adhesions  and  bands  may  in  the  second  or  third  week  give  rise  to  symp- 
toms of  intestinal  obstruction  or  of  volvulus,  and  demand  a  second  operation. 
Undiscovered  and  secondaiy  collections  of  pus  in  any  portion  of  the  ab- 
domen also  demand  oj)erative  relief. 

Repeated  infections  of  the  appendix  not  operated  upon  will  result  in  a 
large  dense  tumor  that  may  be  mistaken  for  sarcoma,  even  during  a  later  ex- 
ploratory o{x^ration.    Tuberculosis  and  cancer  are  not  common  in  childhood. 

Atony  of  the  bowel  may  be  relieved  by  eserine  and  by  turpentine  ene- 
mata or  by  physostifrniin  salicylate. 

Great  comfort  will  l^e  secured  after  ordinary  of^erations  by  placing  a 
pillow  beneath  the  lumbar  region  or  by  turning  the  patient  fre(|uently  upon 
the  right  side  to  save  the  pelvis  from  infection.  Postoperative  vomiting 
is  best  relieved  by  lavage  before  the  patient  leaves  the  table;  later,  by 
large  draughts  of  warm  water.  Small  sii)s  of  cool  water  are  more  grateful 
than  cracked  ice;  the  latter  leaves  a  hot  mouth. 

The  experience  of  the  author  is  decidedly  against  wiping  the  intestines, 
or  bruising  the  peritoneum,  or  flushing;  pus  is  safer  absorbed  by  dry  gauze. 

*  Coffey,  Annals  of  Suigery,  June,  1907,  xlv,  827. 
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SUMMARY. 


Iren  even  a  reasonably  sure  diagnosis  of  acute  appendicitis 
tion  in  the  first  twenty-four  hours  while  the  lumen  is  intact, 
tive  and  gangrenous  cases  are  not  as  likely  to  be  circum- 
Iren  as  in  adults. 

ms  spreading  peritonitis  is  especially  fatal  in  children  and 
jdiate  rapid  operation,  free  drainage,  the  sitting  position 
jr  operation  and  slow  rectal  irrigation.  If  the  latter  is  not 
lemata  may  be  given. 

inite  attack  of  appendicitis  has  become  quiescent,  the  organ 
)ved,  as  the  second  infection  may  prove  serious  or  fatal, 
snt  attacks,  even  if  catarrhal,  demand  removal  in  the  inter- 
ration  is  far  safer  than  the  retention  of  the  diseased  organ, 
irvation  and  lavage  treatment  advocated  by  Ochsner  is  the 
of  preventing  peristaltic  diffusion  of  the  infection  if  the  child 
x)  cooperate  with  the  surgeon. 

purative  and  perforative  cases,  the  inexperienced  surgeon 
by  simply  opening  the  abscess  and  refraining  from  search  for 

s  and  recurrent  cases  invalid  the  patient  and  make  life  miser- 
1  unfortunate  condition  could  have  been  prevented  by  early 
any  obscure  symptoms  will  disappear  after  an  interval  ope- 

ind  interval  operations  are  simple  and  safe;  late  ones,  compli- 
gerous. 

HERNIA,  ABDOMINAL. 

Synonym:  Rupture  through  abdominal  wall, 
jion  of  some  portion  of  the  abdominal  contents  is  not  un- 
,  and  such  protrusion  may  take  place  at  any  later  period  of 
•ms  are  denominated  congenital,  infantile,  acquired, 
'ic  hernia.  The  different  varieties,  inguinal,  femoral, 
c,  take  their  names  from  the  region  in  which  they  occur. 
il  hernia  is  especially  common  at  the  inguinal  openings  and 
ms;  femoral  hernia  is  rare  before  puberty.    Inguinal  hernia 

in  connection  with  the  round  ligament  in  the  canal  of  Nuck. 
hernia  may  be  produced  suddenly  by  crying  or  by  accident, 
the  pushing  forward  of  a  process  of  peritoneum  or  by  the 
wing  down  an  unclosed  canal.  An  infantile  hernia,  there- 
congenital  even  though  it  is  not  evident  at  birth. 
il  Inguinal  Hernia.— The  occurrence  of  the  inguinal  vanety 
s  is  easily  explained.  During  the  early  months  of  fetal  Ufe, 
es  behind  the  peritoneum  in  the  lumbar  region  below  the 

developmental  stages  are  weU  illustrated  by  the  accompany- 

rst  weeks  of  embryonic  life  an  anterior  bud  protrudes  from 
veiling  which  later  becomes  either  a  scrotum  or  a  labium, 
-he  fifth  week,  the  indifferent  stag*  of  eexual  development 
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Peritoneum 


processus  \'B^ruilia 

Tunica  vAj^nAlls 

Cnma&ier 

Inlcrcolumnai 
Cnscia 
Skin  and  dartoa 


FiQ.  go.  —  Diagram  showinc  relations  of  descended 
testicle  to  processus  vaginalis,  which  still  freely  oommu- 
nicates  with  peritoneal  sac  of  abdomen  (after  Waldeyer). 
(Piersol's  Anatomy.) 


from  the  Wolffian  and  Mullerian  ducts  is  succeeded  by  the  appearance 
of  testicular  development  below  the  kidney.  By  the  sixth  week  projec- 
tions from  the  Wolffian  tubules  to  form  the  testes  are  noticeable,  and  the 
Wolffian  bodies  begin  to  atrophy.  About  the  third  month  a  slender  band, 
the  gubernaculum  testis,  is 
formed  extending  upward  from 
the  scrotum  through  the  inguinal 
canal  to  the  intra-abdominal 
testicle  and  later  forms  the 
condensed  scrotal  ligament. 
The  peritoneum  now  closes 
around  the  testicle  and  guber- 
naculum, forming  the  mesor- 
CHiUM  and  extending  downward 
as  a  tube  to  the  inguinal  ring 
forms  the  vaginal  process  of 
the  PERITONEUM.  The  mesen- 
tery of  the  testis  lengthens  and 
migratory  descent  begins  in  the 
second  month.  Guided  by  the 
genito-inguinal  ligament*  it 
reaches  the  internal  abdominal 
ring  region  by  the  end  of  the  third  month,  where  it  is  detained  by  the 
coNus  ingualis  until  the  end  of  the  sixth  month.  At  the  seventh  month 
the  inguinal  bursa  deepens,  the  peritoneal,  processus  vaginalis  and  the 
testicle  descend  through  the  inguinal  canal,  coaxed  by  the  shortening  of 

the  genito-inguinal  ligament 
from  its  attachment  at  the  base 
of  the  scrotum,  and  by  the  cre- 
masteric fibres.  The  testis  drawn 
from  its  mesentery  (mesorchi- 
um)  descends  behind  and  out- 
side the  peritoneal  pouch,  the 
lower  portion  of  which  later  be- 
comes the  tunica  vaginalis  testis 
(V'vr.  90).  At  the  eighth  month 
tho  testicle  has  reached  or 
passed  the  external  ring.  As  soon 
as  the  testis  has  been  lodged  in 
the  scrotum  in  the  last  month 
of  pregnancy,  a  process  of  oblit- 
eration begins  slowly  shutting 
off  the  tubular  vaginal  process 
at  the  internal  abdominal  ring. 
This  obliteration  extends  downward  until  the  lower  portion  is  separated 
and  forms  a  closed  sac.  The  obliterated  structure  is  known  as  the  funi- 
cular process;  the  serous  sac  enveloping  the  testicle  as  the  tunica 
vaginalis  testis  (Fig.  91). 


Petitontum 

Vas  deferens 

Deep  epigastric  veteela 


rioted  port 
processus  vayyin.ii 


Crcmaster  - — 
InrundihuHform  ij.t^u  ^i 
Sac  of  tuaiea  vx^ ItuJJii 
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Fio.  01.  —  Diagram  shuwiiiK  relations  of  testicle  to 
serouM  membrane  after  upper  part  of  processun  vaKinalis 
ha.<«  closed,  its  lower  part  pen^istinK  a^  tunica  vaKinalin. 
(PierM>r8  Anatomy.) 


» Piensol's  Anatomy,  2040. 
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In  congenital  inguinal  hernia  this  closure  fails  to  take  place  and  the 
tube  remains  opea  from  the  general  peritoneal  cavity  at  the  internal  ring 
to  the  testicle,  thus  permitting  the  ready  entrance  of  an  intestine  into  the 
lower  portion.  If  this  closure  fails  to  take  place,  the  testicle  remains  in 
connection  with  the  peritoneal  cavity  and  a  loop  of  bowel  may  easily 
make  its  way  down  the  lumen — a  funicular  hernia  (Fig.  92.)  If  complete 
obliteration  occurs,  as  in  the  normal,  a  canal  no  longer  exists,  but  the 
space  is  filled  with  the  spermatic  cord,  the  vessels,  nerves,  vas  deferens, 
and  the  condensed  gubemaculum  testis — the  scrotal  ligament.  In  young 
girls,  the  inguinal  variety  is  more  common  than  the  femoral,  as  the 
imperfectly  closed  canal  of  Nuck  invites  protrusion  and  the  femoral  canal 
is  small.  In  females  after  puberty,  the  widening  of  the  pelvis  renders 
the  crural  arch  less  able  to  resist  the  intra-abdominal  pressure  of  child- 
bearing  and  femoral  hernia  results,  with  escape  of  the  intestine  at  the 
saphenous  opening. 


Spcrntatlc  cord 
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Fio.  02. — Di^Kram  of  funicular  hernia,  nhowinc 
relation  of  hernial  8ac  to  tunica  vaginalis.  (Piersol's 
Anatomy.) 


Fia.  03. — Diagram  of  so-called  encysted  hernia, 
showing  supposed  relation  of  hernial  sac  to  peri- 
toneum.   (Piersol's  Anatomy.) 


Acquired  infantile  hernia  differs  from  the  above  from  the  fact  that 
obliterat  on  of  the  pouch  has  occurred  at  the  internal  inguinal  ring,  but 
not  throughout  the  rest  of  the  vaginal  process.  An  intestine  to  reach  the 
scrotum  must  therefore  push  before  it  a  new  peritoneal  sac.  Should  the 
yielding  permit  the  gut  to  follow  down  the  original  tube,  an  encysted 
HEKNiA  (Fig.  93)  results,  the  hernial  sac  being  within  the  tunica  vaginalis, 
while  in  infantile  hernia  (Fig.  94)  the  sac  is  in  front  or  behind  this 
membrane.  In  congenital  hernia,  the  intestine  lies  in  this  cavity  with  no 
other  peritoneal  coats,  the  intestine  having  descended  into  an  original  sac 
(Fig.  95) .  The  hernia  may  not  exist  at  birth,  but  if  the  canal  is  open  it 
facilitates    subsequent   prolapse — a  congenital  sac  with   an  acquired 

HERNIA. 

Still  another  form  of  hernia  is  produced  when  an  intestine  makes  its 
way  down  a  vaginal  process  that  has  been  partially  obhterated,  just  suffi- 
cient to  shut  off  the  testicular  sac — a  partial  funicular  hernia.  In 
a  normal  closure  of  the  funicular  process  after  the  passage  of  the  testicle 
or  round  ligament,  buttress  fibres  of  connective  tissue  close  about  the  cord 
both  at  external  and  internal  ring,  but  dimples  or  depressions  still  remain 
in  the  peritoneal  fossa,  inviting  the  insinuation  of  an  intestine  or  omentum 
at  all  periods  of  life.     An  acquired  hernia  can  thus  be  formed  by  push- 
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ing  down  a  peritoneal  sac  either  suddenly  from  strain  or  by  traumatism, 
or  slowly  at  any  age.  Frequently  it  foUows  the  original  congenital  in^ 
guinal  canal.  Acquired  hernia  in  infants  is  often  due  to  whooping-cough, 
continued  crying  from  indigestion,  coughing,  elongated  uvula,  constipation, 
contracted  prepuce,  vesical  calculus,  or  from  any  increased  intra-abdomi- 
nal pressure.  Heredity  also  is  a'  cause  both  in  congenital  or  acquired 
forms,  from  relaxation  of  tissues.  Rough  sports  or  lifting  or  an  accident 
are  frequent  causes  in  larger  boys,  especially  if  a  long  mesentery  exists.^ 
The  OBLIQUE  INGUINAL  Variety  is  the  form  usually  found  in  childhood, 
principally  of  course  in  boys,  as  the  inguinal  canal  is  short.  The  omentum 
is  so  short  in  children  that  an  epiplocele  is  rare.  The  appendix  or  cecum, 
or  the  convex  surface  of  the  gut  (Richter's)  or  a  Meckel's  diverticulum 
(Littr^'s)  are  only  rarely  found  in  the  sac.  Irreducible  hernia  is  rare  in 
children,  unless  it  is  cecal.    The  other  varieties  of  hernia,  ventral,  sciatic, 
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FiQ.  94. — Diagram  of  infantile  hernia,  whowinc  Fia.  05. — Diagram  of  congenital  hernia,  show- 

relation  of  hernial  aao  to  tunica  vaginalis.  (Piersora  ing  relation  of  hernial  sac  to  peritoneum.  (Pierscd's 
Anatomy.)  Anatomy.) 

lumbar,  diaphragmatic ,  etc.,  occur  only  rarely.  Internal  strangulation  of 
a  loop  of  intestine  passing  through  a  fold  of  omentum  or  entering  the  inter- 
nal ring  is  not  common. 

The  coverings  of  a  true  inguinal  hernia  are,  (1)  peritoneum;  (2)  in- 
fundibuliform  or  transversalis  fascia;  (3)  cremasteric  fibres  from  the 
transversalis  and  internal  oblique;  (4)  intercolumnar  fascia,  extemtd  ob- 
lique; (5)  superficial  fascia  and  skin  (Fig.  96). 

In  girls  the  ovary  remains  in  the  pelvis,  while  the  genito-inguinal 
ligament  becomes  the  round  ligament  of  the  uterus  and  is  attached  sub- 
cutaneously  in  the  mons  and  labium  major.  The  peritoneal  pouch  may 
persist  as  the  canal  of  Nuck  and  in  this  canal,  congenital  and  infantile 
hernia  and  also  hydrocele  of  the  cord  may  occur. 

Causes. — The  causes  of  hernia  are  congenital,  predisposing,  and 
exciting.  Developmental  weakness  of  structures  is  the  cause  of  the  con- 
genital and  infantile  varieties.  The  predisposing  causes  are  an  elongated 
mesentery,  sex,  occupation,  age,  muscular  insufficiency,  heredity.  The 
exciting  causes  are  traumatism,  intra-abdominal  pressure,  crying,  cough- 
ing, straining,  calculus,  etc. 

*  Willard,  Surgery  of  Infants,  Phila.  Med.  Times,  xv,  785. 
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children  are  ruptured  in  proportion  to  one  female  from  the 
Lsons  already  given. 

of  all  hernias  occur  before  the  age  of  fourteen;  thirty  per 

occur  during  the  first  year;  10  per  cent,  in  females. 

gives  the  percentage  of  hernias,  as  males,  inguinal,  83.5  per 

|,  inguinal,  S.5  per  cent.;  males,  femoral,  2.1  per  cent.;  females^ 

>er  cent.     In  later  hfe,    1    ma!e  in  15  or  20  has  hernia;  in 

50.     In  the  War  of  the  RebelUon,  the  recruits  rejected  for 

ll  per  1000;  of  native  born,  31  per  1000. 

|a1  Diagnosis, ^In  the  scrotum,  or  at  the  outer  region  of  the 

fie  inguinal  canal  above  ths  groin,  a  tumor  that  enlarges  and 

ilse  when  the  child  cries  or  is  placed  erect,  and  recedes  sud- 

dip  or  gurgle  on  lying  down  or  on  gentle  pressure,  is  presum- 

Inal  hernia.     In  girls,  the  tumor  over  the  canal  of  Nuck  will 


De*r  ppigasf  rir 


Peritoneum  and  suhaerous  tissue 
InfundibuHform  (transversal is  fascia) 
Internal  oblique 

External  oblique  (intercolunuiar  CuUa) 
Superficial  Cucia  and  skin 


^m  flhow^ne  vfjvtiiaj^  of  complete  Mi  Ladired  inguinal  hernia.    (PieraoVs  Anatomy.) 

js  a  congenital  hydrocele  with  open  vaginal  process  permits 
I  fluid  contents  into  the  abdom'^n  without  the  sudden  collapse 
in  a  hernia.  The  two  conditions,  however,  may  coexist. 
in  of  a  hydrocgle  during  crying  is  less  than  that  of  a  hernia. 
jinal  process  of  the  peritoneum  in  boys  is  pervious  as  far  as 
Iring  it  resembles  the  funicular  variety  of  congenital  hydro- 
led  hydrocele  of  the  cord  will  give  a  rounded  tumor,  non- 
he  diagnosis  before  operation  is  sometimes  difficult.^ 


Hb»n'1a 
|e  by  manipulation,  ot  by"! 
irnt  poHition  I 

tnt    suddenly,    tmmHlm^  | 

mBlucont ,,......    . 


CoNOENrrAL   Hydrocele 
slowly  and  silently. 
Js  translucent. 


*hUfl.  Poly^Unk,  iii,  90;  PhUa.  Med,  News,  htii,  454,  and  xlv,  219;  Trans. 
.,  V,  62  and  vi,  19. 
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A  true  hydrocele,  or  collection  of  serum  in  the  normal  separated  en- 
veloping sac  of  the  testis,  tunica  vaginalis  testis,  does  not  recede  under 
pressure. 

Hernia  Hydrocele 

Impulse  on  coughing  or  straining No  imptdse. 

Reducible Nonr-redndMe. 

Opaque Translucent,  unless  blood  is  present. 

Tumor  hangb  from  body Tumor  pyriform  and  stands  out  from  body  at 

though  kinged  at  base. 

Elastic  or  dou^rhy Terise  and  rounded. 

Cord  obliterated Cord  can  be  felt  above  the  hydrocde. 

^"illrotlr'''  ^"'  "''^*''''^  ""^  ^^  ""^niiial  tumor  develops  below  and  fiJOs  upward. 

Undescended  Testicle. — An  ectopic  testis  is  not  an  infrequent 
accompaniment  of  a  congenital  hernia.  Its  absence  from  the  scrotum 
and  the  presence  of  a  tumor  in  the  canal  will  indicate  the  condition. 

Hernia  Undescended  Testicle 

Testicle  in  scrotum Testide  absent  or  in  canal. 

Elastic  tumor,  painlebs  on  pressure  )Roumled  firm  tumor  in  canal;  site  of  testide 
imless   strangulated  j     sensitive. 

Psoas  Abscess. — A  psoas  or  iliac  abscess  may  recede  under  pressure 
during  recumbency  but  imparts  a  sensation  of  expansion  rather  than  of 
succussion  under  coughing.  The  history  also  of  spinal  caries  or  of  iliac 
inflamu^ation  is  obtainable. 

Hernia  Psoas  Abscess 

Tumor  appears  at  babe  of  scrotum)  Tiimor  farther  out  under  Poupart's  ligament. 
and  is  reducible  on  lying  f  Can  be  traced  up  into  iliac  fossa.  Non-reducible. 

Impulse  on  coughing Impulse  slight. 

Soft  and  doughy Fluctuating. 

No  bone  disease Evidence  of  spinal  or  iliac  caries. 

Varicocele. — In  adolescents  a  varicocele  is  usually  situated  on  the 
left  side. 

Inguinal  Hernia  Varicocele 

Crying  and  straining  give  an  impulse. FatfU  impulse. 

Is  round,  elastic  or  doughy Irregular  in  shape;  tortuous  veins  palpable. 

When  reduced  in  the  recumbent  po-  1 

sition,  the  swelling,  on  rising,  re-  1  On  rising,  swelling  slowly  fills  from  bottom  of 
appears  at  the  top  of  the  scrotum  [      scrotum  upward. 
and  slowly  descends  J 

When  reduced  in  recumbent  pof«i- 1    .    -  i      j       ..r        j      , 

tion.  a  finger  pbced  over  exte\^al  I  "^  ^^^  P^"^  f."*  "«^'^„  r"*^  PJf 
ring  will  prevent  exit  on  nsing  and  f     "'"^  ""?  "^  P"""^  "^"H?  ">  V«ckh, 
during  coughing  or  straining         J      OPP^^  <>"  ^"9- 
Skin  normal Tortuous  veins  showing  beneath. 

Both  swellings  appear  in  the  erect  and  disappear  in  the  recumbent 
position. 

Appendicitis. — An  unrecognized  right  inguinal  hernia  becoming 
pinched  or  partially  strangulated  will  give  symptoms  of  pain,  vomiting, 
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tenderness  and  rigidity,  and  only  the  discovery  of  the  tumor  will  decide 
the  question  between  hernia  and  appendicitis.  Operation  is  indicated 
in  either  condition;  if  no  trouble  is  found  in  the  appendix,  the  internal 
rings  should  always  be  examined.  The  presence  of  an  appendix  or  a  cecum 
in  a  hernial  pouch  may  be  the  source  of  a  true  appendicitis.  In  operating 
for  hernia  the  author  recalls  having  only  occasionally  found  an  app?ndix 
in  the  sac;  the  presence  of  the  cecum  is  more  common. 

Enlarged  Lymphatic  Glands. — Enlarge(i  glands  may  overlie  a 
hemia,  and  if  suppurative  from  infection  may  give  a  doughy  tumor  with 
impulse  or  fluctuation. 

Bubonocele, — An  incomplete  hemia  lying  in  the  inguinal  canal  in 
large  boys  must  be  differentiated  from  specific  bubo.  Hernias  have  been 
laid  open  under  such  false  diagnosis.  A  bubonic  abscess  will  be  irreduc- 
ible.^ Orchitis  and  epididymitis  will  usually  be  traumatic  or  specific. 
Lipoma  and  lymphangioma  are  rare. 

Prognosis. — Statistics  show  that  many  hernias  occurring  even  later 
in  life  are  due  to  non-obliteration  of  tVie  peritoneal  process  and  imperfect 
closure  of  this  canal.  A  cure  may  occur  from  shortening  of  the  mesentery 
during  growth.  Spontaneous  closure  occurs  after  birth  in  many  cases,  and 
with  proper  treatment  w^ith  trusses  nearly  three-fourths  of  these  ruptures 

can  be  cured  lx?fore  the  age  of  six.  Under 
twelve  years  of  age  operative  interference 
is  required  only  in  cases  enumerated  on 
page  139, 

PuoGNOsis  OF  Radical  Operation.— 
In  Coley^s  statistics^  of  ov-er  2000  opera- 
tions by  Bassini's  method  with  kangaroo 
tendon  or  by  suture  of  the  canal  without 
transplantation  of  the  cord,  the  mortality 
was  one  half  of  1  jier  cent.  Over  95  per 
cent,  were  cuied.  The  youngest  case  was 
thirteen  days  old  (recovery  after  strangu- 
lation); 837  cases  of  inguinal  hernia  were 
traced  (one  fourteen  years  after  opera- 
tion) and  found  in  sound  condition,  vnth 
only  1  per  cent,  of  relapses. 

An  exomphahc  hernia  has  been  suc- 
cessfully operated  when  three  hours  old. 
The  extremes  of  age  of  successful  operation 
by  the  author  for  strangulated  henna  have  been  one  year  and  ninety-five 
years.  In  omphalocele  he  has  operated  on  the  second  day  of  life  (p.  155). 
Treatment. — In  congenital  and  infantile  hernias,  and  in  fact  in  all 
hernial  cases,  much  can  be  accomplished  in  facilitating  closure  of  the  sac 
by  preventing  the  wedge  action  of  the  bowel  in  the  canal.  Lowering 
OP  abdominal  pressure  may  be  accomplished  by  careful  correction  of 
digestive  troubles,  of  gaseous  distentions  and  constipation,  thus  preventing 
crying  and  straining.      Regular,  systematic  feeding  will  also  accomplish 

>  KinniaAOti,  Pr^is  de  Chir.  Inf.,  160. 

*  Jour.  Aroer.  Med.  Aaaoc.,  Sept,  21,  1907;  Keen's  Surgery,  iv,  35,  77. 


Fio.  97. — CrOM-body  hftixl-rubber  truM 
M3  usually  applied  without  perineal  tindcf- 
atr«p.    iDe  GBitao,  Abdomuio!  Hernio.J 
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much,  A  cr3ring  child  can  often  be  better  satisfied  with  cool  boiled  water 
than  with  milk.  Coughing  should  be  prevented  as  much  as  possible, 
especially  in  whooping-cough,  in  which  disease  a  cresoUne  lamp  burning  at 
night  is  helpful. 

The  child  should  sleep  with  head  low.  In  severe  ruptures,  where  a 
truss  fails  to  restrain  the  hernia  and  operation  is  refused,  attention  to  the 
above  precautions  and  absolute  confinement  in  bed  in  the  dorsal 
position  FOR  SIX  weeks  will  sometimes  effect  closure.  An  atlherent  pre- 
puce should  be  stripix^il.  A  contracted  prepuce  may  be  circumcised  (p.  201) 
although  Hebrew  boys  are  as  subject  to  hernia  as  are  others.  A  stone  in 
the  bladder  should  be  removed  (p.  209). 


FfO»  98^ — PropcHy  adjiut^j  !)«  Gami«j-HiHJt1  truu  if tainitiK  bcrni*  witluu  alxdomeb  ftbd  wilb  thja  pad  for 
Mippurt  uf  oppomU  (iiti«.    (DoGanuo,  Abdumifutl  H«mift  > 


Trusses. — ^In  the  majority  of  congenital  infantile  and  inguinal  her- 
nias, cure  can  be  obtained  by  a  well-fitting  truss  applied  night  and  day  for 
several  years.  The  probabiHty  of  truss  cure  diminishes  each  year  up  to 
the  age  of  puberty,  after  which  time  secure  closure  of  the  canal  is  very 
improbable  without  operation.  Trusses  in  infants  with  inguinal  hernia 
should  be  of  material  that  can  be  frequently  changed  and  washed.  A 
temporary  support  can  be  made  for  the  first  few  weeks  of  life  by  a  thick 
folded  skein  of  Berlin  wool.'  The  loop  end  is  applied  over  the  emptied 
canal  the  two  free  ends  being  carried  above  the  pubos  across  the  abdomen^ 
around  the  loins  and  back,  over  the  hip  of  the  hernial  side,  through  the 
loop,  around  the  inner  side  of  the  thigh  and  over  the  buttock  to  be  secured 
to  the  skein  above  the  great  trochanter.  This  can  be  washed  while  another 
skein  is  similarly  applied. 

A  spring  truss  with  vulcanized  pad  (Fig.  97)  or  air  or  aluminum  pad 
18  more  certain  in  active  children,  especially  after  the  first  few  weeks,  and 


'  Owen,  Surg. 


of  ChiJdren,  347,  1897. 
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is  more  readily  cleansed.  For  cleanliness  two  trusses  are  desirable.  They 
should  be  wa-"5hed  frequently  and  the  underlying  skin  bathed,  then 
sponged  with  alcohol  and  alum  and  dusted  with  stearate  of  zinc.  A 
layer  of  salicylated  or  borated  gauze  worn  beneath  the  pad  for  the  first 
few  weeks  and  frequently  changed,  will  prevent  excoriation.  A  truss 
should  be  worn  for  at  least  two  years  after  a  cure  is  believed  to  have  been 
effected. 

In  measuring  for  a  trusH  the  child  should  lie  upon  his  back  and  the 
circumference  of  the  pelvis  taken  above  the  trochanters.  The  truss 
must  be  applied  with  the  child  in  the  supine  position  and  with  hernia 
reduced.  If  he  is  moved  for  cleansing  while  without  the  trua:i  the  in- 
guinal canal  should   be  supported  by  the  finger  of  the  nurae.     The  pad 


Fto.  99. — ^TypitaJ  lUusimtiQn  of  a  badly  Mi^l  tm—  vvnl,  n  I  r»Ni.  l.tit-niian  appliuuce,  frequently 

Note  that  the  pad  actK  a«  a  compreaut  direetJy  over  tlic  puLic  bone,  and  that  the  heriua  is  in  the oan&l above. 
(Oe  Garma^  AbdominaJ  Heniia.J 


should  fit  over  the  internal  ring  and  canal  above  the  line  of  the  pubic  bone, 
(Fig,  9S)  not  in  the  groin  crease  (Fig.  99).  The  spring  arch  should  pasa 
around  the  pelvis  on  the  side  opposite  the  hernia. 

In  older  children  the  hard-rubber  trusses  are  usually  more  service- 
able»  are  more  readily  kept  clean,  permit  swininiing,  and  will  withstand 
perspiration.  The  spring  should  be  weak  and  must  be  changed  and 
altered  (Fig.  100)  with  the  growth  of  the  child.  If  the  hernia  is  not 
retained  in  place  but  slips  beneath  the  pad,  the  pressure  may  convert  a 
reducible  hernia  into  an  irreducible  one.  A  truss  placed  over  an  irredu- 
cible hernia  is  both  painful  and  dangerous,  and  operation  is  indicated. 

IxjECTioxs. — White  oak  bark  or  alcohol  or  paraffin  injections  are 
unsafe,  as  it  is  impossible  to  accurately  place  them  without  danger  of 
entering  the  sac. 

Indications  for  Radical  Operation, — In  infants  a  radical  operation  is 
demanded  only  when,  in  addition  to  correction  of  all  causes  of  intra-ab- 
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dominal  pressure  together  with  rest  in  bed,  various  forms  of  trusses  have 
been  faithfully  tried  and  have  failed,  or  when  constant  crying  drives  the 
bowel  down  in  spite  of  every  precaution,  giving  the  risk  of  strangulation. 
It  is  also  justifiable  when  the  parents  are  too  careless  or  ignorant  to  main- 
tain the  adjustment  of  a  truss  properly,  or 
when  digestive  troubles  are  persistent.  In 
children  under  twelve  and  especially  under 
six,  a  truss  with  proper  care  will  often 
produce  closure  of  the  canal,  but  in  certain 
cases  an  operation  is  better,  particularly 
when  the  rupture  is  complicated  with  an 
undescended  testicle  (p.  214)  or  when 
strangulation  occurs.  The  necessity  for 
operation  depends  not  so  much  upon  the 
age  of  the  child  as  upon  the  controlability 
of  the  rupture  and  the  personal  surround- 
ings. Early  operation  is  indicated  when  a 
child  lives  in  a  region  distant  from  surgical 
help  and  for  feeble-minded  or  careless  boys. 
A  truss  cure  is  less  certain  of  permanency 
than  an  operative  cure.  The  author  recalls 
a  patient  in  whom  a  congenital  hernia  was 
closed  by  truss  in  two  years;  it  recurred  at 
six  and  was  again  closed  by  truss,  but  at 
fifteen  it  returned  and  was  cured  by  oper- 
ation. Irreducible  hernia  with  adhesions 
requires  operation.  A  very  large  opening 
which  shows  no  tendency  to  close,  but  by 
continually  pinching  the  bowel  provokes 
much  crying,  is  also  an  indication  for  oper- 
ative relief. 

After  twelve  in  active  boys,  particu- 
larly in  those  obliged  to  earn  their  living, 
radical  cure  should  be  employed,  as  other- 
wise a  truss  must  be  worn  for  life,  with 
constant  danger  of  strangulation,  with 
increase  of  insurance  risk,  and  prohibition 
from  public  service.  The  slight  risks  of  the 
operation  are  less  than  the  dangers  from 
strangulation.  In  girls,  unless  the  canal  of 
Nuck  closes  early  with  truss  pressure,  an 
operation  is  advisable,  especially  after  pu- 
berty, to  prevent  the  risks  of  strangulation. 

Preparation  for  Operation. — 
When  possible,  the  child  should  be  confined  to  bed  for  several  days  in 
advance  in  order  that  it  may  become  accustomed  to  confinement  and 
ma3'  cease  crying.  The  bowels  should  be  thoroughly  emptied  each  day 
with  castor  oil,  and  food  restricted  and  limited  to  materials  that  produce 
little  fecal  matter.     Chloroform  is  less  liable  than  ether  to  produce  sub- 


Fxo. 


100. — Sliapinic  truss  sprinKs  by  h« 
(I>e  (Jarmo,  Hernia.) 
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sequent  vomiting,  but  is  more  dangerous.    Local  anesthesia  may  be  used 
in  adolescents  (p.  21). 

Radical  Operation. — In  infants,  displacement  of  the  cord  is 
generally  unnecessary.  After  thoroughly  cleansing  the  area  and  rendering 
it  aseptic,  the  aponeurosis  of  the  external  oblique  is  slit  to  a  point  beyond 
the  internal  ring.  The  isolation  of  the  sac  from  the  cord  requires  great 
caution.  The  sac  is  opened  to  be  certain  as  to  identity  and  emptiness  and 
traced  well  back  beyond  the  internal  ring.  An  anchoring  double  ligature 
is  carried  through  the  sac  to  prevent  slipping  and  the  neck  tied  firmly  but 
not  tightly  with  chromicized  gut  or  fine  kangaroo  temlon.  The  sac  is 
then  removed  and  the  aponeurosis  closed  witli  a  single  row  of  fine  kangaroo 
sutures  without  DiJ^PLAriKc  the  cord.  The  skin  and  connective  tissue 
should  be  closed  with  iodinized  gut  sutures  without  drainage.     The  wound 


Fio.  101. — laternbl  ublique  HUtured  to  Puupurt'^  liKamrnt  by  catcut.     (Knlitt-ed.) 


is  dressed  with  cotton,  thymol  di-iodide  and  collodion  and  a  light  plaster- 
of-Paris  bandage  applied  to  pelvis  and  thigh.  This  cast  can  be  coated 
with  shellac,  and  with  care  in  the  arrangement  of  absorbent  cotton  and 
rubber  tissue  between  the  wound  and  the  urethra,  soiling  of  the  wound  can 
be  prevented.  Rubl^cr  tissue  can  be  fastened  to  the  cast  and  to  the  skin 
with  adhesive  plaster  or  collodion  and  the  penis  passed  through  a  small 
opening.  In  older  boys  under  twelve,  it  is  also  seldom  necessary  to  dis- 
place the  cord  but,  after  ligating  the  sac,  the  conjoined  tendon  of  internal 
oblique  and  transversalis  muscles  is  sutured  to  Poupart's  ligament  (Fig.  101), 
and  the  external  oblique  aponeurosis  united  by  a  second  row  of  kangaroo 
tendon  sutures, — interrupted  or  mattress  or  overlapping,— according  to  the 
judgment  of  the  operator.  In  all  ligations  of  the  sac,  the  cincture  should 
be  applied  as  high  as  possible  and  a  finger  or  blunt  instrument  inserted 
in  the  sac  to  be  certain  that  the  intestine  is  not  included.  Care  should  be 
taken  in  tying  sutures  that  muscular  fibres  are  not  constricted* 
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For  boys  over  twelve,  the  Bassini,  or  one  of  its  many  modifications, 
offers  abundant  hope  of  permanent  cure  without  relapse.* 

Technic. — Under  general  or  local  anesthesia  and  with  strict  asep- 
sis, the  aponeurosis  is  exposed  by  a  long  incision  half  an  inch  above  and 
parallel  to  Poupart's  ligament.  The  inguinal  canal  is  slit  on  a  grooved 
director  its  entire  length  and  well  above  the  internal  ring.  The  upper  flap 
of  aponeurosis  is  dissected  back  with  the  handle  of  the  scalpel  or  with  a 
pad  of  gauze  as  far  as  the  border  of  the  rectus  muscle  and  the  lower 
aponeurosis  is  loosened  to  Poupart's  ligament.  These  flaps  are  held  aside 
by  retractors  or  by  traction  sutures.  Then  with  knife,  blunt  scissors  and 
forceps  the  sac  is  separated  from  the  spermatic  cord  without  disturbing 
tissues  more  than  necessa^>^  When  in  doubt  this  sac  is  opened  to  ascertain 
its  character,  its  course,  and  its  freedom  from  iptestine.    The  cord  is  thor- 


Fio.  102.  —  Bfti-ini  »)i>emtion,    I.-'olation  and  liga- 


Fi<».  103. — nas^ini  (iix'niiinn.    1  )4>4>p  sutur«'!«,  show- 
iiiiC  Miiturr  uInjvl-  c«>rU.    (('olfy,  Kct'ii.) 


oughly  cloiircHl  well  up  beyond  the  internal  ubdomiiiMl  rinjr,  the  loo.'^ened 
open  mouth  uf  the  sac  being  gra.<i)ed  with  four  forceps  aiid  drawn  well  out 
from  the  abdomen  (Fi^.  lO'J).  The  neck  of  the  sac  is  transfixed  with  ii 
chromicizod  tlouble  ligatun',  which  is  tied  Ixjtli  ways  and  then  circunifen'n- 
tially,  while  a  finger  or  blunt  instrument  jmshes  the  intestiiM*  well  back  into 
the  abdominal  cavity.  The  ligated  sac  is  drawn  down  an<l  cut  away  so 
that  it  will  retract  within  tlu»  abdomen  and  ohi.itkhatk  tuk  I)ki»kessi()X, 
allowing  no  jK^ritoneal  ]><)uch  to  remain  to  invite  future  entrance  of  intes- 
tine. The  cord  is  next  lifted  from  its  Ix^d  with  a  strip  of  gauze  and  three 
to  five  kangaroo-tendon  sutures  an»  iiitnxluced  on  a  curved  needle  into 
the  conjoine<l  tendon  and  internal  ol»li(jue  and  traiisversalis  fibres.  These 
sutures  are  carried  hkhind  the  cord  and  attache<l  to  Poupart's  ligament 
(l-'ig.  103),  lH»ing  careful  to  avoid  tmk  femohal  \ks>kls  hknkath.  The 
nee<lle  is  ])assed  mon*  safely  from  beneath  upward.  Tlw^  sutun*  alxue  and 
l>elow  the  cord  at  the  int(Mnal  ring  and  the  one  at  the  base  of  the  scrotum 


*Coloy,  Kwn's  Surpcry,  iv,  G7. 
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^mly  but  not  coimtrict  the  vesssls  or  vas.  The  suture  above 
irig  will  of  course  pass  in  front  of  the  cord,  not  behind  it. 
iw  arranged  in  its  new  and  more  superficial  position  and  the 
(le  aponeuroflis  sutured  continuously  over  it  %vith  kangaroo 

gut.    The  akin  and  connective  tissue  are  closed  with  catgut, 

racuticular  euture^  or  horsehair  chain.  The  former  is  de- 
[ible  with  young  children.     Thymol  di-iodide,  cottoUj  coUo- 

ptic  dressing  will  be  followed  by  speed}"  union,  if  the  boy  is 
h  light  plaster  bandage  endrcUng  pelvis  and  thigh. 
[ting  undescended  testicle  may  be  brought  down  into 
)r  removed  (p.  215).    Such  an  ectopic  testis  rarely  secretes 

and  for  cosmetic  purposes  a  celluloid  one  answers  every 

itment.^Water  may  be  given  freely,  but  food  should  be 
the  bowels  moved  cautiously  on  the  third  and  each  succeed- 
foot  of  the  bed  should  be  raised.    The  dressings  should  not 
[or  ten  days.    As  non-relapse  is  the  essential  purpose  of  the 
much  time  cannot  be  given  in  active  boys  to  the  strength- 
jicatrix  and  the  longer  they  are  confined  in  bed  the  better. 
\i  truss  with  a  flat  pad  worn  for  six  months  will  support  the 
iim  a  rounded  pad  and  not  make  injurious  pressure  on  the 
it  acts  daily  as  a  cautionary  reminder. 
IS- — ^Snparation  of  the  sac  from  the  cord  in  children  is  often 
and  troublesome  procoss  and  is  often  impossible  except  by 
final  and  tracing  it  backward.    As  the  sac  is  thin,  it  is  liable 
separating  it  from  the  cord.    The  deep  epigastric,  as  well  as 
■ssels  should  be  avoided.    Bleeding  should  be  entirely  con- 
don  or  ligature  before  closing  the  wound  as  oozing  into  the 
jve  tissue  will  delay  healing.    Care  should  be  taken  not  to 
Eis  deferens  in  ligation  of  the  aae  at  the  internal  ring.    If 
lukl  be  telescoped  and  sutured, 

ion  ligature  at  the  neck  of  the  sac  obviates  the  necessity  for 

prevent  slipping.    Stitches  must  not  be  drawn  so  tightly  as 

tissue.^-     Rubber  gloves,  strict  asopsis,  absorbable  sutures 

of  unnecessary  manipulations  of  tissues  are  all  important. 

tendon  and  chromicized  gut  must  be  absolutely  sterile  and 

thoroughly  reliable  firm.     Deaver  folds  the  sac  upon  itself 

to  the   fibdoniinal   wall   at  the  site  of  the  internal  ring. 

|ites  the  intraperitoneal  transplantation  of  the  cord  and  the 

the  internal  ringJ 
[renital  hernia  with  open  vaginal  process,  the  serous  mem- 
d  and  the  lower  portion  sutured  around  the  testicle  to  form 
,alis;  the  Upper  pi^rtion  is  tied  and  removed.  In  a  congek- 
[rnia,  the  absence  of  the  normal  serous  covering  will  be  con- 
also  a  PROPEBiTONEAL  hemia  between  the  transversalis 
*itoneum,  especially  when  associated  with  undescended  tes- 
phimosis  with  contracted  prepuce,  circumcision  may  be  done 

ions  of  Coley,  Fowler,  Kocher,  Mai^ewen,  Halsted,  Blciodj2;ood,  Feij^ueon, 
le  found  described  in  Bry&Di'»,  Biniiie's  and  other  Operative  Sui^ries. 
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at  operation;  in  false  phimosis  the  adherent  prepuce  should  be  stripped 
from  the  glans.    If  vesical  symptoms  exist,  the  bladder  should  be  sounded. 

Strangulation. — Strangulation  is  rare  in  childhood  but  occasionally 
occurs  even  in  infants.  Estoer*  has  collected  225  cases,  with  a  mortality 
after  operation  about  similar  to  that  of  adults.  In  an  infant  with  inguinal 
hernia,  any  pinching  of  the  bowel  will  arouse  crying  and  a  diagnosis  from 
coincident  appendicitis  is  difficult,  as  pain,  vomiting,  localized  tenderness 
and  rigidity  will  be  present  in  both  conditions.  The  presence  of  the 
tumor  in  the  canal  or  scrotum  or  canal  of  Nuck  is  distinctive,  unless  an 
appendix  lies  in  the  sac.  In  intussusception,  bloody  stools  are  present. 
Internal  strangulation  may  occur  from  a  band  or  from  a  Meckel's  diver- 
ticulum, without  any  visible  tumor.  In  older  children  the  symptoms  of 
strangulation  will  be  similar  to  those  met  with  in  adults.  Hydrocele  of 
the  cord  has  been  mistaken  for  strangulated  hernia  in  infants;  the  mother 
may  be  mistaken  in  stating  that  the  tumor  appeared  suddenly.  In  hy- 
drocele there  will  be  the  absence  of  pain  unless  colic  is  present;  the  tem- 
perature will  be  normal,  vomiting  and  constipation  will  be  absent. 

Taxis. — Manipulative  procedures  for  reduction  of  a  retained  hernial 
protrusion  consist,  after  anesthetization,  in  loosening  and  guiding  the  in- 
testine at  the  external  abdominal  ring  with  the  thumb  and  fingers  of  one 
hand,  while  with  the  other  the  intestine  is  first  drawn  downward  to  elongate 
and  efface  the  folds  tfiat  may  have  formed  about  the  fascial  edges  of  the 
ring.  Reduction  efforts  are  then  made  by  slowly  compressing  the  sac  and 
making  pressure  upward,  outward  and  backward  in  the  line  of  the  canal. 

Preliminary  to  operation  the  foot  of  the  bed  should  be  raised  and  a 
shoulder  sling  so  arranged  that  the  child  lies  inverted.  An  ice-bag  may  be 
applied  locally.  If  previous  manipulations  have  been  made,  gentle  taxis 
should  never  be  continued  for  more  than  five  minutes  and  only  after  prepa- 
rations have  been  made  for  immediate  operation,  since  gangrene  occurs 
early  and  the  bowel  may  be  ruptured  or  septic  material  introduced  into 
the  peritoneal  cavity.  In  large  boys,  self  manipulation  of  a  hernia  is 
sometimes  more  effective  than  the  taxis  of  the  surgeon. 

Herniotomy,  or  Kelotomy. — If  taxis  fails,  open  operation  should 
be  done  at  once.  The  technic  of  the  operation  for  strangulation  will  not 
practically  differ  from  the  same  procedure  in  adults  and  need  not  here  be 
emphasized  except  to  advocate  early  and  quick  relief.  The  saving  of 
patients  with  strangulated  hernia  depends  upon  early  diagnosis,  the  mini- 
mum of  injury  from  taxis  and  prompt  operation  to  avoid  gangrene.^  The 
author  recalls  being  called  in  consultation  to  a  patient  who  had  been 
treated  for  days  for  the  vomiting  of  gastritis  (!)  without  any  examination 
of  the  abdomen,  and  in  whom  spontaneous  perforation  of  the  abdominal 
walls  had  already  taken  place  from  gangrene  of  the  intestine.  In  stercora- 
ceous  vomiting,  lavage,  both  before  and  after  operation,  should  be  per- 
formed to  prevent  septic  pneumonia,  .\fter  strangulation  and  radical 
operation,  a  child  should  be  kept  in  bed  for  six  weeks. 

In  the  hernial  sac  may  lie  an  ovary  which  if  the  pedicle  becomes 
twisted  will  present  the  symptoms  of  strangulation. 

» Keen's  Surgery,  iv,  49;  Rev.  de  Chir.,  1902,  iii,  v,  vi. 

•Willard,  Hernia,  Med.  News,  xlv,  219;  Trans.  Phila.  Path.  Soc.,  v,  62,  and  vi,  19. 
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INGUINAL  HERNIA   IN  GIRL9. 


irience  of  the  author  and  that  of  most  American  surgeons 
^apond  with  Freneh  statistics  in  regard  to  the  frequency  of 
|ia  in  young  girls.  In  older  females,  even  after  the  stretching 
nal  walk  and  round  ligament  by  pregnancy,  Kirmisson  ■  gives 
outage  to  inguinal  hernia  than  to  femoral.  The  difference  in 
in  of  inguinal  hernia  between  boys  and  girls  is  readily  ex- 
girls  the  peritoneal  prolongation,^the  canal  of  Nuck, — 
only  for  the  round  ligament,  while  in  boys  the  much  larger 
iticle,  must  make  its  way  to  the  scrotum  through  the  inguinal 

isis  the  possible  existence  of  hydrocele  or  cyst  of  the  canal 
|ild  be  recalled,  as  well  as  swollen  glands,  in  addition  to  the 
latory  diseases. 

Ell  infantile  inguinal  hernia  in  girls  is  usually  curable  by  the 
tplication  of  the  wool  bandage  (p.  137)  and  later,  for  a  year  or 
Ihard-rubber  light  spring  truss  (Fig.  97).  In  persistent  cases 
julation,  the  sac  should  be  exposed  in  the  canal  of  Nuck,  iso- 
le  round  ligament,  opened  and  li gated  high  at  its  base  with 
:ut  or  kangaroo  tendon  so  that  when  released  it  will  return 
linal  cavity.  The  aponeurosis  is  sutured  and  the  skin  closed 
ire  intracuticular  suture, 

HERNIA,  FEMORAL  OB  CRURAL.  MEROCELE, 

hernia  (Fig.  104)  may  exist  in  either  boys  or  girls,  even  as 
|*ears  of  age,  but  in  the  proportion  of  two  females  to  one  male. 
iroportion  of  femoral  hernia  to  inguinal  is  1  to  16. 

If  a  truss  fails  to  retain  the  rupture^  an  operation  after  the 

is  advisable.     While  theoretically  the  internal  femoral  ring 

sed.  it  has  been  found  practically  that  closure  of  the  canal  by 

suture  after  high   ligation  and  excision  of  the  sac,  is  less 

I  is  not  followed  by  relapse. 

must  Ije  drawn  well  down,  opened,  emptied,  ligated  high  up 
A  curved  needle  threaded  with  kangaroo  tendon  is  then 
ito  Po  up  art's  ligament  at  the  roof  of  the  canal  and  carried 
h  pectineal  fascia  and  muscle,  then  outward  into  the  fascia 
|ard  through  the  roof  of  the  canal  near  the  point  of  entrance . 
\g  of  this  purse-string  suture  effectually  and  permanently 
InaU^ 

CONGENITAL  UMBILICAL  HERNIA, 

I  the  hernia  of  a  single  loop  of  bowel  at  the  umbilicus  is  so  rare 
[esent  is  so  evident,  it  is  strange  that  the  old  established 
gating  the  cord  at  a  distance  from  the  body  is  still  continued. 

imiisBon,  Pr^is  de  Chir.  Inf.,  151. 
I'oley,  Tr.  Amer.  Surg,  Absoc-,  1906;  Keeii'a  Surgeiy,  iv,  76. 
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Dissection  of  the  cord  close  to  the  umbilicus  and  ligation  of  the  artery  and 
veins  would  permit  clean  removal  of  the  entire  structure.  Infection  from 
a  sloughing  cord,  sepsis,  oateomyelitis,  epiphysitis,  and  other  serious  con- 
ditions might  thus  be  avoided. 

If  the  peritoneal  pouch  exists  at  birth  or  fails  to  speedily  close,  the 
hernia  is  congenital;  if  it  occurs  afterward  from  colic,  crying,  or  straining, 
the  condition  is  denominated  infantile  acquired  hernia.  An  umbilical 
rupture,  especially  in  females,  may  take  place  at  any  time  of  life. 


] 


^ 


i 


Fjo.  104. — (R«i!niwn  from  (Jinyj  A,  »liowjnf  «cuill  pockrt  by  wtlo  of  fenioml  vevd^  wUcre  henu* 
UMUJdty  pnttrtidiw,  hr«iikititE  <i<>wTT  GfrnHfrnnt'ii  licaitii*nt  &iid  fumung  an  elotiii^tMi,  trwnKuUr  op«iun(, 
Thi^topof  thi*  trintiitle  i"  F  a;  ttte  flcK)r.  the  ti»>iuee  covering  the  rmmua  of  IfitputMw;  itt 

bttMi«  the  femoral  vcw^ln ,  <    ^pine  of  the  pubei.     B>  fcmornJ  artery.      C.  femond  veio. 

A  ••phcnuu*  \rifi.     (I>f(.i  ___^:  _  u_.i  Ueniia.) 


Congenital  umbilical  hernia  occurs  in  about  1  in  5000  infants.  The 
protrusion  may  be  an  embr>'onic  malformation  with  large  omphalocele, 
or  may  be  a  true  fetaJ  hernia.  The  former  result-s  from  an  arrest  or  im- 
proper development  and  non-union  of  the  blastodermic  layers;'  the  latter 
develops  after  the  umbilicus  is  lined  with  peritoneum.  The  former  variety 
i.s  oft^n  ftcrompanied  by  large  escape  of  abdominal  organs — exomphalocele, 
cctopion  viscerum — (p.  155)  or  by  a  persistent  omphalomesenteric  duct. 


10 


"Stewart,  Amijilfi  of  Surjjery,  April,  1909,  566. 
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Vie.  lOij.—  lufuiit'M  hiinJ- 
nihher  Bingle-spriiig  ucnbili-' 
vol  tru5^. 


Treatment, — In  infants,  the  tendency  of  an  umbilical  hernia  is  toward 
cure  if  intra-abdominal  pressure  is  restrained.  Theoretically,  the  narrow- 
in^r  of  thn  oponinp;  and  pressure  upon  its  sides  is  accomplished  by  a  wooden 

i--^     button  mold  or  rubber  plate  and  a  broad  hand  of 
^B     zinc  oxide  plaster  encircling  the  body  (Fif;;.   105), 
J     but  practically  the  adhesive  plaster  excoriates  the 
"^    deiicate  ^kin,  interferes  with 
fl     cleanlinesp,  and  is  of  but  little 
^ —  ^^^^B     service.    A  light  hard-rubber 

•      •        JH    spring  truss  with  pad  and 
V    "      "^^S^B    *^^PP^^  ^^ '^^  1^^)  large  enough 
^r        ^w  ^r    ■    ^^  press  upon  the  borders  of 
^*^    ^      S     the  ring  but  not  to  insert  its 
■  I  r        dB    apex  into  the  opening,  is  de- 

cidedly preferable,  and  wiW 
usually  in  one  or  two  years 
assist  in  closure.  A  pad  with 
elastic  band  is  also  employed 
(Fig.  107),  The  truss  must 
be  frequently  adjusted,  must  fit  accurately,  being 
changed  as  the  chdd  grows.  It  must  be  wora  day 
an<l  night,  cleanliness  being  enforced  as  noted  on 
page  138. 

For  a  small  acquired  umbiUcal  hernia  which 
resists  truss  treatment,  the  umbilicus  ami  ring  may 
be  ent'rely  excised,  the  fascia  of  the  recti  muscles  split  and  the  fascia  and 
a  few  fibres  of  muscle  drawn  together  and  sutured  with  chromicized  gut, 
or  a  minor  overlapping  operation  may  be  done  (p.  155), 


ofeombituiigplivHtcrwidibiinJ- 
rublxT  pia  t«.  Ptof  ter  i  ^  foldwl 
back  upoh  ttaelf,  and  Iiuh  but*- 
tonholcftcuttnit.  (DeCianno, 
AbUoratoal  ilemia.; 


Fio.  107.  —  Soft-rubbflr  bell 
with  mflated  tiir-pad. 


INTESTINAL  OBSTRUCTION. 

The  most  common  causes  of  intestinal  obstruction  in  infants  are  raal- 
formations,  intussusception,  volvulus  and  intestinal  bands. 

In  congenital  malformation  with  atresia  of  the  small  intestine,  per- 
sistent vomiting  will  commence  by  the  second  day  of  life.  Death  from 
autointoxication  will  occur  in  a  few  days  unless  a  celiotomy  can  disclose 
and  relieve  the  obstruction. 

A  LUVERTicuLUM,'  either  Meckel's  or  an  ofTshoot  from  any  portion  of 
the  bowel,  may  form  an  obstructive  band.  The  lumen  may  be  occluded 
soon  aft^r  birth  or  many  years  later.  The  former  structure  is  the  remains 
of  the  omphalDmesent4?ric  duct  which  in  fetal  hfo  forms  a  communication 
lietwcen  the  umbilical  vesicle  and  the  intestine.  Such  a  diverticulum  may 
be  a  blind  pouch  connecting  with  the  intestine,  or  its  lumen  may  remain 
open  to  the  umbilicus  giving  rise  to  a  mucopurulent  discharge  or  even  a 
fecal  ooz'ng  (umbilical  fistula,  p,  157),  The  absence  of  urine  will  diagnose 
it  from  an  open  urachus.  If  the  mucous  membrane  protrudes  through 
the  umbilicus,  it  will  produce  a  tumor.  Celiotomy  is  the  only  method 
of  relief. 


Mayo,  Trans.  Araer.  Surg.  Assoc.,  1907,  p.  237. 
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Chronic  intestinal  obstruction  may  be  caused  by  the  slow  in- 
va^natioii  of  a  portion  of  the  small  or  large  intestine,  or  by  inflammatory 
peritoneal  hands,  or  by  stricture  following  ulceration  or  by  fecal  impac- 
tion, or  by  congenital  defects.  The  bowel  above  the  constriction  slowly 
dilates.  The  author  recalls  one  of  his  patients  who  had  permitted  fecal 
accumulations  to  progress  for  years,  the  bowels  being  cleansed  only  once 
in  three  months.*  After  death  caused  by  peritonitis  from  one  of  these 
efforts,  both  small  and  large  intestines  were  found  enormously  dilated 
(p.   152). 

Chronic  obstruction  from  any  cause  may  be  accompanied  by  a  watery 
diarrhea,  deceiving  both  patient  and  surgeon. 

Treatment. — Moderate  obstructions  may  be  temporarily  relieved  by 
slow  cathartics,  combined  with  small  doses  of  belladonna,  stramonium  and 
opium,  but  the  large  majority  of  cases  can  only  be  benefited  by  celiotomy 
and  relief  of  the  obstructing  cause.  Hardened  feces  in  the  rectum  or  sig- 
moid can  be  reached  by  oil  or  glycerine  injections,  or  removed  by  finger 
or  spoon. 

INTUSSUSCEPTION. 

The  invagination  of  a  portion  of  the  intestine  (intussusceptum), 
with  its  elongated  mesentery  into  a  lower  portion  (the  intussuscipiens) 
is  essentially  an  accident  of  infancy,  three-fourths  of  the  cases  being  under 
two  years  of  age. 

Etiology. — Its  occurrence  at  this  age  is  due  to  the  thin  walls  and 
greater  mobility  of  the  bowel  and  the  irregular  action  of  the  muscular 
coats,  often  from  the  exaggerated  peristalsis  of  diarrhea  or  from  trauma. 
In  inifants  it  is  the  most  common  cause  of  intestinal  obstruction.  An  un- 
usual peristalsis  having  been  start<^d,  the  vermicular  action  of  the  intestine 
will  continually  carry  the  in  vagina  ted  section  downward  through  the  bowel. 

Pathology. — The  result  of  this  invagination,  if  unrelieved,  will  be  in- 
flammatory thickening  of  walls  and  adhesions  between  the  middle  and 
inner  coats  which  will  prevent  reduction  after  the  first  few  days.  Peri- 
tonitis and  sloughing  follow.  The  invaginated  portion  usually  begins  at 
the  ileocecal  valve ;  having  passed  the  valve  it  may  continue  through  the 
colon  and  reach  the  rectum  in  loss  than  twenty-four  hours.  The  small  in- 
tussusceptions of  the  jejunum  found  at  autopsy  are  often  only  the  results 
of  irregular  muscular  contractions  just  preceding  death.  In  chronic  cases, 
the  invagination  may  be  slow  and  unrecognized. 

Symptoms. — The  symptoms  are  distinctive.  In  acute  cases,  the  onset 
is  sudden,  intense  and  violent.  The  infant  screams  in  agony  at  intervals 
of  a  few  minutes;  retching  is  followed  by  vomiting.  The  first  stools  may 
be  frequent,  but  are  speedily  followed  by  blood  and  mucus  without  any  fecal 
matter.  These  symptoms  should  always  be  looked  upon  with  suspicion  and 
an  examination  made  of  the  abdomen  and  rectum  Pallor,  thready  pulse, 
subnormal  temperature,  collapse  and  death  speedily  follow.  At  first  if  the 
abdomen  is  not  rigid,  a  tumor  can  be  detected;  later  with  peritonitis,  tym- 
pany develops  and  the  tumor  may  be  recognizable  only  through  the  rec- 
tum or  under  anesthesia.     It  is  usually  elongated,  sausage  shaped  and  may 

» Willard,  Phila.  Med.  Times,  xiU,  533. 
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le  colon.  In  chronic  cases,  the  symptoms  may  be  masked,  but 
[ill  be  felt  over  the  site  of  the  invagination,  or  beyond  it.  The 
Irerooved  with  an  ecraseur  an  apparently  simple  polypoid  tumor 
\i,  but  discovered  that  he  had  taken  away  a  section  of  the  ileum 
ken  invaginated  by  the  traction  of  the  tumor  until  it  had 
Id  at  the  anus.  The  opened  intestine  was  anchored  and  the 
Irered. 

lis* — The  cardinal  symptoms  are  sudden,  violent,  intermit- 
[equent  vomiting,  one  or  two  fecal  stools  quickly  followed  by 
kicus,  and  the  presence  of  a  tumor  along  the  course  of  the  colon 
[turn  or  protruding  from  the  anus.  The  existence  of  the  tumor 
I  to  distinguish  the  disease  from  gastrocoUtis,  ileocolitis,  dys- 
[other  digestive  disorders.*  A  rectal  examination  under  ether 
[preparations  for  celiotomy  is  important.  The  case  must  not  be 
I  prolapsus  ani  or  for  hemorrhoids.  Appendicitis  while  sudden 
f)t  as  violent,  rigidity  occurs  early  and  tumor  in  the  right  iliac 
[on  later  from  local  peritonitis.  Tenderness  is  more  definitely 
tpendicitis.  Strangulated  hernia  should  be  sought  for;  if  ex- 
[ernal,  it  will  probably  require  operation.  The  presence  of  the 
t  distinguishes  the  condition  from  volvulus  and  intestinal  bands. 
[is.^In  infants,  practically  all  will  die  if  not  operated.  If 
[the  finst  day,  80  per  cent,  can  be  saved;  if  as  late  as  the  sixth 
[cent,  will  die.  The  fact  that  an  occasional  case  has  recovered 
[ua  sloughing  is  no  excuse  for  deferring  operation  on  account  of 
In  hope.  Clubbe,  of  Sydney,  has  reduced  the  mortaUty  from  50 
[ki^  first  fifty  cases  operated  upon  in  the  third  day,  to  24  per  cent. 
[l  fifty,  ami  12.5  per  cent,  in  his  last  series  where  the  operation 
[  seventreen  hours  as  the  average  length  of  time  between  the  on- 
Jmptoms  and  the  operation.  These  facts  testify  not  only  to  his 
[rgical  technic  but  largely  to  the  influence  that  he  has  exerted 
[dieal  brethren,  inducing  them  to  submit  their  cas^js  to  him  in 
\  hours  while  there  was  hope  and  not  delaying  until  all  meas- 
Inless.  As  in  appendicitis,  the  chances  for  recovery  he  in  early 
l(*rfcrcnce. 

I  at  have  been  undiagnosed  or  treated  medically  for  forty-eight 
lldom  be  relieved  even  by  surgical  methods.  A  mass  that  has 
k  low  as  the  rectum  means  that  the  case  is  far  advanced, 
Ipelessr.- 

Int. — No  cathartics  are  to  be  administered  and  opium  should 
h  until  the  diagnosis  has  been  made  and  all  preparations  for 
I  gun.  The  infant's  arms,  legs  and  thorax  should  be  swathed 
Id  he  should  be  placed  on  an  electric  or  otherwise  heated  mat- 
rr  ether  or  chloroform,  with  patient  on  the  operating  table, 
Ishould  be  carefully  examined  and  fifteen  or  twenty  minutes 
It  (if  condition  permits)  in  trying  the  effect  of  inflation  with  air 
lows  or  Davidson  syringe,  or  of  carbonic  acid  gas  or  hydrogen, 


kmer.  Surj;.  Assoc.,  1906,  429. 

Jofiton  Medical  and  Surgical  Journal,  April  2,  1908,  435;  Archives  Pedi- 
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or  of  injections  of  a  pint  of  hot  oil  or  salt  solution  from  a  fountain  syringe 
placed  twelve  to  fifteen  inches  above  the  buttocks.  Inversion  of  the  body 
may  add  the  influence  of  gravity.  Caution  must  be  exercised  not  to  rup- 
ture the  bowel.  In  a  few  cases  apparent  reduction  may  occur  with  disap* 
pearance  of  the  tumor,  but  there  is  no  certainty  that  actual  reduction  haa 
taken  place. 

If  unsuccessful,  the  abdomen  should  be  at  once  opened.  The  incision 
may  be  in  the  nieilian  line  or  at  the  semilunaris  or  over  the  tumor.  If  the 
tumor  is  not  palpable,  an  empty  coil  of  intestine  may  be  followed.     The 


Fig,  lOS.^tflYacinAtiom  of  ileum  Into  tli«  Bsettodin^  Mid  tf»ll^ 


invagination  is  cautiously  reduced  by  gentle  squeezing,  traction  and 
manipulation.  If  adhesions  prevent  the  freeing  of  the  bowel,  a  resection  of 
the  intussuscepted  portion  will  be  neceasar)-.  Before  resection,  the  iiivag- 
inated  portion  should  be  stilJ  further  pressed  forward »  in  order  that  the 
excision  be  made  in  healthy  tissue.  After  gentle  clamping  of  the  bowel 
above  and  below,  a  longitudinal  slit  in  the  intussuscipiens  ^ill  permit  rapid 
resection  of  the  telescope<l  portion  and  circumferential  suture  of  the  stump. 
(Fig.  lOS).  An  end-to-end  or  lateral  anastomosis  with  Council  suture  or 
Murphy  button  or  interlocking  mattress  suture,  with  closure  of  the  slit 
and  the  speediest  possible  closure  of  abdomen,  should  save  the  child  if  the 
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been  done  in  the  first  twenty-four  houra  (Barker,  Maunsell, 

Lately,  in  young  infants,  resection  is  a  very  fatal  operation, 

ilongation  of  manipulation  and  lack  of  resistive  power.     In 

the  operation  is  more  hopeful.     In  gangrenous  cases,  with 

langerous  sympton^s,  the  bowel  should  be  brought  out  of  the 

anchored  to  secure  an  artificial  anus.     In  desperate  caaea 

|ged  operative  interference  will  almost  surely  kill  the  patient, 

tjiing  the  bowci  out  of  the  wound  and  permit  the  slough  to 

.tside  the  body.     The   upper  intestine  is  comparatively  free 

|enic  germa.     In  obstruction  in  the  lower  ileuni  it  is  wise  to 

incision  into  the  bowel,  introduce  a  tube  or  blunt  ovariotomy 

^•-acuate  the  already  infected  contents. 

the  stomach  before  and  after  operation  h  advisable,  as  fecal 

■ing  etherization  is  liable  to  produce  septic  pneumonia  or 

'reatment.^No  cathartics  or  food  or  water  should  be  given 
\\iVB  cries  become  harmful.     The  infant  may  with  advantage 
bath  of  hot  milk  and  water. 


VOLVUI.US. 

l1  obstruction  from  volvulus  is  not  common  in  children,     A 
of  the  large  intestine,  upon  a  c on geni tally  long  mesenteric 
I  a  tea  the  tissues,  distends  the  bowel  and  favors  speedy  septic 
>m  bacterial  invasion  and  gangrene.* 

iwel  It  as  been  long  distended,  it  may  be  so  paralyzed  as  to  be 
ri tract  even  after  being  relievefl  of  its  contents, 
[is,^The  symptoms  of  total  obstruction  come  on  suddenly. 
ig,  non-escape  of  feces  and  gas  will  be  noted.  Bloody  stoola 
lient  than  in  intussusception.  An  abdominal  tumor  is  usually 
|tio  mass  will  be  found  in  the  rectum. 

tt.^ — If  large  cncmata  in  the  knee-elbow  position  fail  to  re- 
liate  ceUotomy,  untwisting  of  the  bowel  or  resection  of  any 
jortion,  or  the  establishment  of  an  artificial  anus,  is  indicated. 

EIGN   BODIES  IN  INTESTINES   OR   STOMACH. 

pins*,  coins,  etc.,  are  frequently  swallowed  by  children.  If 
ody,'  especially  one  that  is  sharp  or  angular,  passes  into  the 
[Kiriics  should  not  he  given  to  hasten  its  passage  through  the 
J  it  is  allowed  to  travel  slowly  downward  it  will  become 
latcd  with  feces  and  wounding  of  the  mucous  membrane  pre- 
dict should  consist  of  potato  in  large  quantities,  oat-  and 
[eat,  etc.^  The  most  frequent  points  of  arrest  are  at  the  anua 
[ceal  valve.    If  at  the  latter  situation,  an  X-ray  will  disclose 

'  Keen,  Keating'*  Cyclop,  Dii,  of  Children,  iii,  250. 

'Poulel,  Fon^ipi  Boflipa,  i,  140,  172- 

^Keen,  Kcating'a  Cyolop^i&  Db.  Children,  iii,  249, 
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the  object  if  metallic/  and  if  obstruction  is  permanent,  a  celiotomy  wUl 
become  necessary. 

Enteroliths,  gall-stones  and  fecal  impactions  become  practically  for- 
eign bodies  when  they  block  the  intestines.  Sometimes  they  can  be  re- 
moved by  small  and  repeated  doses  of  castor  oil,  with  oil  enemata,  together 
with  gentle  abdominal  massage. 

TYPHOID  PERFORATION. 

Perforation  is  rare  in  the  typhoid  fever  of  children,  this  accident 
happening  in  hardly  1  per  cent,  of  cases.  Its  occurrence  would  be  indicated 
by  sudden  pain,  vomiting  and  collapse,  with  rapid  development  of  tym- 
panites. Immediate  operation  under  local  anesthesia  with  closure  of  the 
opening  would  of  course  be  indicated  as  in  adults.* 


INFANTILE  HYPERTROPHIC  STENOSIS  OF  PYLORUS. 

This  condition  is  rare.  It  is  admirably  described  by  Stillman,  who 
has  collected  27  cases  occurring  in  his  own  practice  and  in  the  Pacifio 
States.^ 

The  condition  is  sometimes  a  congenital  hypertrophy  and  the  stenosis 
of  the  pylorus  may  be  discovered  at  or  soon  after  birth.  Spasmodic  cases 
without  hypertrophy  may  yield  to  medical  treatment. 

Congenital  stenosis  may  1)6  clinically  different  from  infantile  stenosis, 
yet  diagnosis  is  difficult.  The  former  requires  very  early  operation.  The 
prominent  symptoms  are  regurgitation,  vomiting,  and  progressive  emaci- 
ation, with  dilatation  of  the  stomach  and  occasionally  a  pyloric  tumor.' 

Operation. — If  persistent  vomiting  continues  in  spite  of  regulated 
feeding,  gastric  remedies  and  systematic  lavage,  operation  is  indicated. 
Hahn's  or  Loreta's  stretching  of  the  pylorus  by  invaginating  the  wall  and 
dilating  the  orifice, — divulsion — is  sometimes  advisable.  Posterior  gastro- 
jejunostomy, or  pyloroplasty,  or  pylorectomy  may  be  done. 

CONGENITAL  IDIOPATHIC   DILATATION   OF  COLON. 

Synonyms:  Hirschsprung's  disease;  giant  colon;  megacolon  congenita;  neuropathic 

dilatation  of  colon. 

This  condition  is  occasionally  met  with  in  childhood,  even  in  infants. 
The  bowels  are  obstinately  constipated,  the  abdomen  distended  (Fig. 
109),  and  intestinal  pain  constant.  The  author  reported  a  case*  in 
which  power  of  retention  of  feces  steadily  increased.  Four  times  in 
the  year  the   cleansing   of   the   bowels  was   acromplished   by   cathartics 

»Willard,  Celiotomy  for  Perforation,  Annals  Surg.,  xxix,  1899,  503;  Tr.  Pliila. 
Acad.  Surg.,  i,  140. 

*  Trans.  Surg.  Sec.  Amer.  Med.  Assoc.,  1909;  Jour.  Amer.  Med.  Assoc.,  Nov.,  1909.  IMft. 

•Archives  Pediatrics,  Nov.,  1908,  806,  875;  Bunts,  Trans.  Amer.  Surg.  Assoc.,  1908, 
226;  Surg.,  Gyn..  and  Obstet.,  1906,  iii,  521. 

*Willard,  PhU.  Med.  Times,  xiii,  533-539. 
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and  injections;  after  one  of  these  cleansinga,  which  lasted  for  days,  death 

resulted.     The  colon  was  enormously  dilated  (p.  147). 

Diagnosis. — The  outline  of  the  colon  can  he  defined  by  the  X-ray 

after  the  injection  of  bismuth,  but  the 
amount  of  bismuth  required  to  fill  the 
colon  is  dangerous. 

The  cause  of  this  fliscase  is  probably 
an  anomaly  of  development  or  a  long 
raesenter}\  The  dilatation  and  hypertro- 
phy may  be  due  to  an  aplasia  of  muscular 
tunics^  or  to  a  hyperplasia  of  the  lym- 
phatic and  vascular  elements. 

The  prognosis  is  unfavorable  from 
the  dangers  of  peritonitis.  A  mortality 
of  50  to  (>0  per  cent,  is  reported  in  cases 
medirally  treated.  Surgery  offers  a  lower 
mortality  and  much  higher  proportion  of 
final  recoveries. 

Treatment.  —  Cathartics,  high  ene- 
mata.  massage,  and  electrifity,  give  tem- 
porary relief.  Exploratory  celiotomy^ 
with  colostomy  at  some  indicated  point 
above  the  healthy  bow^el,  offers  the  best 
results.  Through  this  artificial  anus  the 
colon  can  be  ii'rigated.     Later,  if  only  a 

local  section  of  the  colon  is  dilated,  this  area  may  be  resected  and  a  lateral 

entero-anastomoais  above  and  below  performed.* 


Fio 


GENERAL  PERITONITLS. 

Peritonitis  in  the  new-born  is  often  infectious  from  the  umbilicus, 
or  is  due  to  malformations.  Streptococcic  or  pneumococcic  peritonitis  ia 
more  common  in  children  than  in  adults.  Infections  from  the  Bacillus 
coli  commujiis  are  more  favorable  than  those  from  streptococcus.  Ab- 
dominal pains  and  vomiting  may  exist  without  any  infection  from  the 
appendix.  In  certain  cases  the  absence  of  abdominal  rigitlity  and  of  tym- 
panites makes  lUagnosis  difficult,  especially  if  there  is  diarrhea.^  In 
adolescent  girls,  the  contlition  may  arise  from  gonorrheal  vulvovaginitis; 
in  boys,  ofl«n  from  injuries. 

Vomiting,  pain,  tenderness,  distention,  rising  pulse  and  temperature* 
will  indicate  the  approaching  trouble.  The  vomiting  soon  becomes  the 
gulped  greenish  fluid  of  peritonitis,  the  countenance  is  anxious,  and  col- 
lapse and  death  oft-en  speedily  follow.  Any  of  the  various  pathogenio 
germs  may  be  present.  In  some  acute  cases,  the  diagnosis  of  the  cause 
will  be  obscure,  and  the  source  of  the  infection  is  sometimes  undiscov- 
erable  even  after  celiotomy.^ 


'  Finney,  Trann.  Amer.  Surp.  Assoc. .  1908^  475;  Complete  bibliography* 
»Dowd,  Annals  of  Surg.,  1908,  xlviii,  826. 
•Martin,  Ann.  of  Surg,,  Dec.,  1906,  xliv,  917. 
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Treatment. — Absolute  rest  with  dry  calomel  on  the  tongue  will  lessen 
vomiting.  In  older  cases  lavage  of  the  stomach  is  helpful  and  ice-bags 
will  give  relief  from  pain.  The  treatment  of  peritonitis,  however,  consists 
practically  in  oi:)ening  the  abdomen  and  the  discovery  of  the  causal  lesion. 
Peritonitis  without  a  local  cause  i.s  exceedingly  rare,  consequently  diligent 
search  should  be  made  for  a  perforative  appendicitis,  trauma,  enteritis, 
intussusception,  intestinal  obstruction,  t>'phoid  perforation,  or  other  poten- 
tial agent.  The  operative  precedures  are  described  under  appendicitis  (p. 
126);  intussuaceplion  (p.  149),  etc. 

TUBERCULOUS  PERITONITIS. 

Tuberculous  peritonitis  is  usually  a  chronic  condition  but  is  subject 
to  exacerbations.  Multiple  minute  tuberculous  nodes  may  stud  the  peri- 
toneal surface  similar  to  the  foci  found  in  acute  miliary  tuljereulosis.  Later 
in  the  disease,  plastic  fibrinous  exudates  form  adhesions  between  the 
loops  of  the  intestines  or  fasten  them  to  the  abdoininiil  walls.  Confluent 
tubercles  form  cheesy  masses  around  which  gray  miliary  tubercles  are 
found.  Serous  effusion  is  usually  present  and  iiuiy  largely  distend  the 
abdomen  (Fig.   110). 


Fict.  110. 


fittitoiiifcu  frith  modttrito  «QCuU*t«,     Grmt  euiAciatioti.     Boy  Uttxm  jricm^  of  »0t, 
(PfauiuUar  aod  ScIiltMmiA&n. } 


Suppuration  is  rare.  Reddening  of  the  skin  above  the  umbilicus  may 
exist  in  pus  cases  but  is  also  found  in  large  ascites.  Disease  of  the 
kidneys,  heart,  or  Uver,  or  abdominal  tumors  may  give  ascites  but  rarely 
the  progressive  emaciation  and  malnutrition  of  tuberculous  peritonitis. 
Tuberculosis  of  the  ovaries  or  tubes  may  be  the  point  of  origin  even  in 
infant  girls* 

Cases  of  chronic  peritonitis  in  children  arise  from  the  infection  of 
the  tubercle  bacillus,  the  invasion  proceeding  from  a  primarily  involved 
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tfie  intestinal  tract.     The  mesenteric  lymph-nodes  may 

r  sacondarily  involved. 

RATivE  form  with  cheesy  degeneration  is  found  in  children. 
ow  nodules  and  the  larger  caseous  masses  break  down  in  the 
duce  either  pus  or  a  brownish  liquid.  In  infants  the  deposit 
itliary,  but  as  the  discrete  and  conglomerate  masses  increase, 
cs  more  and  more  prominent  and  the  abdomen  becomes 
Itled.  The  abdominal  fluid  is  greenish  or  seropurulent  or 
ciation  is  not  rapid,  but  weakness  and  prostration  are  pro- 
the  plastic  or  fibrous  form,  adhesions  between  the  coils  of 
and  peritoneal  surfaces  are  firm. 

— Progressive  emaciation  and  malassimilation,  diarrhea  and 
ention  w^ith  gas  or  peritonitic  fluid  are  usually  present.  Pain 
t.  Palpation  will  sometimes  disclose  omental  or  mesenteric 
an  intestinal  agglutination  tumor  if  the  examination  is  made 
urrence  of  ascites. 

Under  proper  medical  and  surgical  treatment,  the  moist 
3  are  frequently  benefited;  the  dry,  plastic  agglutinative 
re  unfavorable,  but  the  disease  will  be  greatly  delayed  by 
13  measures;  the  ulcerative  ones  are  always  fatal. 
t. — An  abundance  of  sunlight  with  prolonged  open-air  treat- 
l  night,  at  seashore  or  mountain,  as  outlined  on  p.  380,  are 

rtaiit  elements  in  arrest  of  the  infection.     Rest  and  gener- 
m  port  ant. 
s  of  the  abdomen  or  of  the  entire  body,  twice  daily,  with 

oil  0,5  per  cent.,  or  with  codliver  oil,  are  most  beneficial. 
Ics,  iron,  arsenic,  and  tonic  doses  of  corrosive  subUmate  (tJtj) 
helpful. 

E  Ti?E\TMENT. — Celiotomy  with  small  incision,  large  flush- 
ominiil  cavity  with  hot  saline  solution  (110°  F.),  and  prompt 
wound  have  been  so  successful  as  to  leave  no  doubt  as  to  the 
this  method  of  treatment  as  a  routine.  The  injection  and 
live  oil,  sterilized  for  one  hour,  will  prevent  adhesions.  At 
tion,  this  oil  should  be  medicated  with  a  quarter  of  one  per 

rable  amount  of  salt  solution  may  remain  in  the  cavity.  Its 
■t  will  ])e  increased  by  adding  1:  1000  Lugol's  solution  of 
the  tying  of  the  last  stitch,  the  abdominal  cavity  may  be 
oxygen  gas,  which  is  retained  by  prompt  closure  of  the 

nation  of  the  cure  is  probably  due  to  the  fact  that  the  with- 

r?moves  the  tuberculous  toxins  which  have  remained  stored 
loal  cavity  after  Nature  has  to  a  large  degree  contested  the 
jreliDf  of  tension  has  permitted  the  entrance  of  fresh  bacterial 

cavity.  When  Fallopian  tubes  or  the  appendix  are  the  seat 
ilous  disease  in  adolescents,  cure  has  often  been  permanent 

of  the  original  focus,  with  possibly  a  second  operation.  A 
|n  of  fluid  after  primary  tapping  should  be  followed  by  a 

search  for  the  causal  focus. 
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EXOMPHALOCELE ;   OMPHALOCELE. 

The  author  has  recently  seen,  in  consultation  with  Dr.  O'Hara,  a  new- 
born infant,  from  whose  umbilical  region  protruded  almost  the  entire  in- 
testinal tract  (Fig.  111).  The  tumor  covered  nearly  two-thirds  of  the 
abdomen,  and  through  the  thin,  transparent  bluish  white  walls  the  con- 
stant vermicular  action  of  the  intestines  was  plainly  visible.  By  careful 
taxis  the  intestines  could  be  reduced  and  an  opening  in  the  abdominal 
walls  discovered  sufficiently  large  to  admit  two  fingers,  but  the  tumor  in- 
stantly refilled  when  the  fingers  were  removed.  Healthy  skin  surrounded 
the  tumor.  The  child  was  otherwise  normal.  The  umbilical  cord  coursed 
along  the  side  of  the  mass  and 
was  adherent  to  it.  Several 
discharges  of  meconium  had 
occurred  and  the  infant  had  only 
vomited  mucus. 

Operation  at  the  end  of 
forty-eight  hours.  The  sac  was 
already  showing  sipna  of  necrosis, 
and,  on  making  the  transverse 
flaps,  darkly  stained  bloody  fluid 
from  infection  of  the  peritoneum 
oozed  freely.  The  tumor  con- 
tained no  abdominal  organs 
excppt  the  intestines.  With  much 
difficulty  the  hitter  were  reduced 
and  the  oi)ening  tightly  closed 
with  overlapping  mattress  su- 
tures (Mayo) ,  the  lower  flap  being 
well  drawn  up  beneath  the  upj)er 
one,  and  a  firm  imbrication  se- 
cured, tightly  closing  the  opening. 

The    chihl    lived    thirty-six 
hours  after  oi)e ration,  tlying  evidently  from  the  autoinfection  and  perito- 
nitis.    Operation  on  the  first  day  is  advisable. 

In  large  congenital  openings  permitting  prolapse  of  abdominal  organs 
(p.  145), — OMPHALOCELE, — the  overlapping  flap  oi)eration  of  Mayo*  as 
practised  in  adults,  shouhl  be  employotl.  Two  transverse  elUptical  in- 
cisions are  made,  saving  all  good  skin,  the  pouch  is  opened,  adhesions 
loosened  and  the  tissues  .*vparated  around  the  neck  of  the  sac.  The  apo- 
neurotic structures  are  di.ssected  upward  and  downward  to  form  two  flaps 
(Fig.  112)  and  the  ix^ritoneum  is  separated  from  the  under  surface  of  each 
flap.  Two-thirds  of  an  inch  above  the  margin  of  the  upix^r  flap  a  silver 
wire  or  ohromicized  gut  or  ccUuloidal  linen  suture  is  then  inserted,  carried 
down  through  the  lower  flap  near  the  margin,  then  reversed  as  a  mat- 
tress suture,  and  carried  back  to  meet  its  fellow  in  the  upj^er  flap.  Other 
sutures  are  inserted  in  the  same  manner  but  are  not  tightened  until 
the  peritoneal   flaps   beneath   are    closed   by   continuous   catgut   sutures. 


Kio.  111. — Omphalocolp  in  now-born  infant.  Mov»> 
mpnts  of  intctinoN  were  plainly  visible  through  the  thia 
tran.xparcnt  wall. 


\'  i, 


Mayo,  \V.  J.,  Tr.  Amer.  Surp.  Assoc.,  xix,  1901;  Keen's  Surgery,  iv,  89. 
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The  t>^ng  of  the  mattress  suturea  then  draws  the  lower  flap  far  up 
between  the  peritoneum  and  the  aponeurosis  of  the  overlapping  flap. 
Finally,  the  margin  of  the  upper  flap  is  sutured  to  the  surface  of  the  lower 
flap,  the  overlapping  imbrication  giving  a  double-wall  support.  The  skin 
is  closed  separately  and  a  firm  pad  applied. 


Fio.  1 12.— Overlapping  mAttroaa  suturett  drnwitiif  the  under  flmp  beneath  t>he  upper  one.  (Mayo.) 


OPEN  OR  PATENT  UR.ICHUS— URACHAL  TUBULOCYST. 

In  early  fetal  life  the  pouch  from  the  lower  end  of  the  primitive  in- 
testinal cloaca,  the  allantois,  projects  upward  and  forward  through  the 
umbilicus,  but  at  about  the  seventh  month  the  upper  portion  should  nor- 
mally liecome  obliterated  into  a  fibrous  cord,  while  the  lower  portion  forms 
the  urinary  bladder.  The  fibrous  cord  extending  from  the  top  of  the 
bladder  to  the  umbilicus  is  then  known  as  the  urachus-  If  it  remains 
patulous  after  birth,  urine  may  slowly  ooze  from  the  umbilicus  when  the 
bladder  is  full  or  if  any  interference  to  micturition  exists.  A  persistent 
oozing  from  the  umbilicus  should  always  lead  to  investigation  with  a  probe. 
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Treatment — The  primary  indication  is  to  remove  all  obstructions  to 
free  discharge  of  urine  from  the  urethra,  as  contracted  prepuce,  adherent 
labia,  or  calculus,  and  to  encourage  the  frequent  emptying  of  the  bladder.^ 
If  the  urachal  track  is  small  it  may  be  closed  by  the  application  of  a  slender 
electric  cautery,  but  this  method  is  more  dangerous  than  excision  or  a 
plastic  operation.  The  author  closed  one  case  permanently  by  laying 
open  the  dilated  urachus  at  the  umbilicus  and  curetting  its  walls.  After 
cauterizing  the  whole  interior  with  zinc  chloride,  a  drain  was  introduced 
and  withdrawn  slowly,  day  by  day.'  Previous  cauterization  of  the  edges 
of  the  opening  and  plastic  paring  and  suturing  had  failed.  After  an 
operation  the  child  for  ten  days  should  urinate  frequently. 

UMBILICAL  FISTULA. 

A  fecal  fistula  at  the  umbilicus  may  be  due  to  a  strangulated  um- 
bilical hernia,  or  an  open  Meckel's  diverticulum,  the  omphalomesenteric 
duet  which  in  embryonal  life  leads  from  the  lower  end  of  the  ileum  to  the 
umbilical  vesicle.  Ordinarily  it  closes  before  birth  but  when  persistent  as 
a  fibrous  cord,  or  as  a  diverticulum  from  the  intestine,  may  cause  internal 
strangulation  or  a  diverticulitis.  A  ceUotomy  with  closure  of  the  tube  is 
the  only  method  of  cure. 

Umbilical  Polyps  and  Qranulomata.— These  umbilical  tumors  are  very 
vascular.  They  should  be  ligated  and  dressed  aseptically  with  boric  or 
zinc  stearate  powder. 

Umbilical  Sepsis. — Thrombosis  of  the  umbilical  vein  from  a  sloughing 
cord  in  a  new-born  infant  may  infect  the  Uver,  producing  jaundice,  or  give 
rise  to  general  septic  inva.sion,  with  epiphysitis  (p.  599),  osteomyelitis, 
abscesses,  etc.  Neither  the  burnt  Unen  of  former  days  nor  the  boracic  acid 
dressing  of  the  present  is  able  in  certain  cases  to  prevent  this  unfortu- 
nate accident.  The  infection  would  be  less  frequent  if  the  cord  were  dis- 
sected to  prove  the  absence  of  intestine  or  diverticulum,  the  blood-vessels 
ligated  by  themselves,  and  the  remainder  of  the  cord  e.xcised  (p.  145). 


UMBILICAL   HEMORRHAGE. 

Hemorrhage  from  the  navel  may  appear  immediately  after  birth  from 
too  violent  traction  on  the  cord  during  delivery.  It  may  also  occur  from 
inefficient  tyinj?  of  the  cord.  Later,  it  takes  place  with  jaundice,  from 
obliteration  of  the  bile  ducts,  from  a  hemorrhagic  diathesis,  or  from  ulcer- 
ation around  the  base. 

Treatment. — Pinching  the  umbilicus  with  the  fingers  is  the  speediest 
method  of  arrest.  A  ligature,  or  alum,  adrenalin  or  other  styptic,  ice, 
ethyl  chloride  spray,  or  the  thermocautery,  may  become  necessar>'.  In 
dangerous  hemophilic  cases,  with  parts  rendered  antiseptic,  two  harelip 
pins  may  be  introduced  and  a  figun»-of-S  suture  applied  for  three  or  four 
days.     Even  the  puncture  of  the  needle  may  ooze,  but  the  ligature  will 


*  Vaughn,  Trans.  Amer.  Surp.  Assoc.,  vol.  xxiii,  273. 

*Willard,  Open  Urachus,  Metlical    Ncwh,  liii,  710;  Trans.  Phila.  Acad.  Surg.,  1888. 
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usually  control  the  bleeding.  Thyroid  extract,  adrenalin,  or  calcium 
chloride  may  be  administered.  Oil  of  erigeron  canadensis  intemally, 
one  drop  on  sugar  every  hour,  is  a  valuable  mmedy. 


IMPERFORATE  ANUS  AND  RECTUM. 

The  origin  in  fetal  life  of  the  genito-urinary  organs  and  of  the  lower 
end  of  the  intestines  from  a  common  cloaca,  easily  accounts  for  the  many 
deviations  from  the  normal  that  result  from  misdirected  formation,  or 
from  faulty  union  of  embrj'onal  tissue.  This  malformation  occurs  in  about 
1  in  10,01)0  births*  In  the  fourth  week  of  fetal  life,  the  posterior  segment 
of  the  primitive  tube  is  shut  oflf  by  a  partition,  the  cloacal  membrane, 

a  formed  by  the  union  of  the  ento- 

and  ectoblast.  The  anterior  com- 
partment becomes  the  urogenital 
sinus;  the  posterior,  the  rectum. 
By  the  sixth  week,  the  folds 
forming  the  anus  and  the  exter- 
nal genitals  appear.  The  fold  of 
Rathke  separates  later  the  genital 
and  rectal  pouches,  the  partition 
Ijc^oming  the  perineum.  If  the 
involution  of  the  epiblast  fails  to 
|)roduce  the  anus,  or  to  reach  the 
puucli  from  the  internal  blasto- 
dermic layer,  an  imperforate  anus 
ur  rectum  results.  The  rectal 
pouch  may  reach  almost  to  the 
anus  or  end  far  above  it,  or  the 
lower  rectum  be  present  and  a 
bridge  of  tissue  occlude  it  from 
the  sigmoid  (Fig.  113). 

In  other  cases  where  the  con- 
fusion of  development  between 
the  rectal  pouch  and  the  allantois 
structurx^s,  bladtler,  and  Wolffian 
ducts,  is  marked,  the  rectum  may  open  into  the  urethra,  vagina,  bladder, 
or  penis.  The  proci'odeum  is  that  portion  of  the  anal  invagination  of  the 
epiblast  which  is  distinct  from  the  primitive  hypoblastic  part  of  the  bowel, 
but  subsequently  becomes  united  with  it  to  form  the  lower  portion  of  the 
intestine. 

A  small  catheter  or  probe  in  bladder  or  vagina  may  assist  in  diagnoa- 
ing  congonital  cloacal  openings. 

The  anus  may  be  closed  congeni tally  simply  by  a  membrane,  or  the 
normal  site  may  be  represented  only  by  a  dimple  of  the  ectodermal  layer. 
In  other  cases,  especially  in  absence  of  the  rectum,  the  perineum  may  be 
perfectly  smooth.  When  there  is  no  bulging  of  the  perineum  (turing 
straining  and  no  escape  of  meconium  from  the  bladder  or  through  a  sinus, 
it  may  be  inferred  that  the  terminus  of  the  enteron  is  located  high  up 
in  the  rectal  ampulla. 


Fra.  1 13. — Simple  ■rtrt'.-na  i>f  tbo  reetum.  a. — Blin*l 
end  of  ihe  rcctuin.  b. — ^Stronil  of  liiftn  tinsue  ext^ndiriK 
trvm  Ihe  blind  end  of  the  rectum  to  ihe  anus.  r. — l>act 
iope&«J  by  oper»tjoti.    (Pfnuadler  luiJ  Schlo>««miitiiiJ 
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Symptoms. — Disinclination  of  the  infant  to  suck,  restlessness,  strain- 
ing, distention  of  the  abdomen,  occasional  vomiting,  jaundice,  venous 
stasis,  and  failing  vital  powers  are  sufficiently  indicative  of  the  dangerous 
process  to  cause  a  complete  examination  of  the  perineum.  The  distention 
of  the  abdomen  usually  masks  the  location  of  any  obstruction  and  the  in- 
testine may  terminate  at  any  point  or  be  complicated  with  other  mal- 
formations. A  little  chloroform  may  be  needed  during  operation,  but 
every  precaution  must  be  taken  against  shock. 

Operative  Treatment. — (1)  Perineal  incision,  simple;  (2)  perineal 
incision  with  drawing  down  of  gut;  (3)  colostomy  to  form  a  temporary 
artificial  anus;  (4)  combined  abdominal  and  perineal  incisions  with  proc- 
toplasty; (5)  excision  of  coccyx  or  sacrum. 

(1)  Perineal  Incision. — An  imperforate  anus  if  closed  only  by  a 
bulging  membrane  may  be  opened  by  a  simple  incision  without  anesthesia, 
the  mucous  membrane  sutured  to  the  skin,  and  the  part  dilated  with  the 
finger  daily. 

(2)  Perineal  Incision  with  Search  for  the  Bowel. — The  obstruc- 
tion to  the  escape  of  the  meconium  must  be  relieved  within  the  first  forty- 
eight  hours  or  the  child  will  die  from  autointoxication.  If  no  anus  exists, 
an  incision  should  be  made  at  the  normal  site  of  the  opening  and  the  rectal 
pouch  sought  by  dissection,  guided  by  a  catheter  in  urethra  or  vagina. 
When  the  finger  and  the  eye  detect  the  dark  color  and  the  bulging  jnass 
of  meconium,  an  exploring  needle  or  a  small  trocar  may  be  used  for  diag- 
nosis. If  the  intestine  is  found  after  careful  dissection  of  about  two  inches, 
the  contents  are  evacuated,  the  end  loosened  and  drawn  downward  as  low 
as  possible  and  sutured.  The  stercoremia  of  the  infant  is  usually  so  pro- 
found that  prolonged  operation  is  dangerous.  Shock  and  hcmorriiage  are 
illy  borne.  If  the  deficiency  is  great  the  posterior  wall  may  be  followed 
along  the  coccyx  and  sacrum  and  the  opening  made  as  low  as  possible;  if 
the  peritoneal  cavity  is  opened,  it  should  be  stitched.  The  great  danger 
is  in  the  subsequent  formation  of  stricture.  After  washing  with  bichloride, 
a  rubber  tube  surrounded  by  gauze  and  well  anointed  with  carboUzed  petro- 
latum, is  left  protruding  from  the  anus.  If  sphincter  fibres  are  discovered, 
they  should  be  sutured. 

(3)  Colostomy. — If  the  pouch  is  not  reached  before  the  peritoneum 
is  encountered,  it  is  much  wiser  to  give  immediate  relief  by  a  loft  inguinal 
colostomy*  (Littre)  or  by  an  opening  in  the  left  loin^  (Amussat),or  if  the 
sigmoid  is  absent,  the  opening  may  be  made  in  the  cecum.  If  the  resulting 
artificial  anus  does  not  permit  prolapse  of  the  bowel,  there  need  be  no 
haste  in  seeking  for  the  rectum  and  performing  a  proctoplasty. 

(4)  Combined  Abdominal  and  Perineal  Proctoplasty. — The  peri- 
neum may  later  be  opened,  a  flexible  bougie  passed  down  through  the 
bow3l  from  the  artificial  anus  to  locate  the  pouch,  the  intestine  sought, 
loosened,  brought  down,  and  sutured  as  low  as  pos.sible.  A  small  catheter 
in  the  urethra  of  a  boy  and  in  the  vagina  of  a  girl  will  assist  in  identifying 
the  tissues. 

*  KirmiBson,  Prdcis  de  Chir.  Inf.,  102. 

'Wharton,  Heating's  Cyclop»dia  Diseases  of  Children,  iii,  328. 
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method  is  to  perform  a  celiotomy,  the  lower  end  of  the  bowel 
It  flown  and  fixed  in  the  best  possible  location  by  perineal 
In  successful  cases  of  proctoplasty,  dilatation  with  rectal 
hjc  necessary  for  years.* 

kctum  ends  in  the  vagina  and  control  of  feces  is  secured,. no 
td  \ye  attempted  unless  it  is  demonstrated  in  later  years  that 
Lch  is  near  the  anus,  in  which  case  perineal  proctoplasty  and 
Ion  would  be  advisable  (Rizzoli)  with  closure  of  the  posterior 

psioN  OF  COCCYX  is  not  advisable  in  children. 

s.^Succesa  will  depend  largely  upon  the  site  of  the  lower 

the  enteron  and  the  prompt  discovery  of  the  malformation, 
feet  is  simply  an  imperforate  anus,  or  when  the  pouch  is  near 
I,  a  good  result  may  be  expected  if  the  condition  is  discovered 

autointoxication  has  taken  place.  In  delayed  cases,  where 
ion  of  the  bowel  is  too  high  to  be  reached  through  the  peri- 
liortalrtj  will  be  large,  whether  operated  or  not.*  Ashhurst 
kraphy*  gives  the  mortality  in  perineal  proctoplasty  as  22 
[d  in  abdominal  operations  as  65  per  cent. 
lives  50  deaths  in  100  cases  and  Anders  36  in  the  same  number 
I  The  majority  of  fatal  cases  die  from  autoinfection  and  from 
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IS  ani,  prolapsus  recti,  and  procidentia  recti  represent  three 
Itruaion  of  the  rectal  wall.  In  simple  cases  there  may  be  only 
of  the  mucous  membrane  just  above  the  anus;  in  others  the 
muscular  walls  are  prolapsed,  and  in  extreme  cases,  the  peri- 
[  be  dragged  down,  or  a  true  intussusception  occur.  In  weak 
p  relaxed  j^phincter  ani  and  levator  ani  and  lax  connective 
ping-cough,  constipation,  diarrhea  and  long  sitting  at  stool 
causes.  Prolapse  may  occur  in  infants  and  is  most  frequent 
K^earst  of  age. 

is.— A  visual  and  manual  examination  will  readily  distin- 
ndition  from  hemorrhoids,  polypus  and  intussusception. 
Int. — With  proper  treatment,  an  operation  is  seldom  neces- 
kts  or  chiklren.  The  removal  of  the  exciting  cause  is  of  first 
Constipation  and  diarrhea  must  be  corrected,  diet  regulated, 
ml,  worms  destroyed,  a  contracted  prepuce  stripped  or  cir- 
l  a  vesical  calculus  removed.  The  child  should  not  sit  and 
at  stool,  especially  over  hot  water,  but  should  be  laid  upon 
Iring  defecation  and  vigorous  efforts  restrained,  the  buttocks 
Ictai  ti-Hsues  being  supported  by  the  nurse.  In  severe  cases, 
linjections  are  better  than  gluten  or  glycerine  suppositories. 
lion,  expulsive  efforts  can  be  stimulated  by  gentle  manipula- 


Airhives  Pediatrics,  Sept.,  1907. 

Bun?.,  <"'yn..  &nd  Obstet.,  Sept.,  1908;  Matas,  Trans.  Amer.  Surg.  Assoc.,  1897. 
ft,  Med,  Bulletin  Univ.  Penna.,  July,  1907,  96. 
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tion  of  the  anus.  After  defecation,  a  prolapsed  bowel  should  be  at  once 
returned  by  inverting  the  child,  anointing  the  mass  thoroughly  i^dth  tannic 
acid  ointment  and  reducing  first  the  central  portion  of  the  mass  with  the 
finger,  followed  by  gentle  taxis  of  the  entire  protrusion.  A  small  supposi- 
tory of  tannin,  alum,  ergot,  or  other  astringent  is  then  introduced  and  the 
child  kept  upon  its  face  or  side  for  a  half  hour  with  the  buttocks  held  to- 
gether with  a  wide  strip  of  adhesive  plaster.  In  larger  children,  a  pad  or 
T-bandage  is  helpful. 

By  these  measures  and  by  development  of  the  general  muscular  tone 
and  possibly  by  electric  treatment  of  the  sphincter  ani  and  by  small  doses 
of  strychnine,  a  cure  can  be  obtained  in  a  large  majority  of  cases. 

Operative  Treatment.  —  Linear  Cauterization.  —  In  stubborn  cases, 
three  or  four  longitudinal  sections  of  the  rectal  mucous  membrane  may, 
under  anesthesia,  be  successfully  seized  with  rectal  clamp  and  removed 
by  the  thermocautery.  This  method  is  more  exact  than  linear  cauteriza- 
tion with  nitric  acid  or  silver  nitrate.  After  any  operation,  the  buttocks 
must  be  strapped,  the  child  confined  to  bed  upon  its  face  or  side  for  sev- 
eral weeks  and  general  treatment  continued. 

Proctorrhaphy. — Lange's  method  of  removing  the  coccyx  and  sutur- 
ing the  tube  is  never  required  in  children  (rectococcypexy)  nor  is  Roberts' 
posterior  elliptical  resection  and  suture  necessary. 

Proctopexy  or  Rectopexy  —  Colopexy. — Stitching  of  the  pro- 
lapsed rectum  through  a  posterior  opening,  as  advised  by  Tuttle,  Vemeuil 
and  Peters,  is  rarely  if  ever  necessary  in  children.  Stitching  the  rectum 
through  an  incision  in  the  groin  or  by  ceUotomy  is  only  needed  in  adults. 
Amputation  of  the  rectum  would  only  become  necessary  in  case  of  stran- 
gulation and  gangrene. 

Circumferential  Narrowing. — Another  operation  that  secures 
temporary  narrowing  of  the  calibre  is  performed  by  partially  surrounding 
the  rectum  with  a  thirty-day  chromicized  gut  ligature.  This  is  introduced 
on  a  curved  needle  above  the  anus,  is  made  to  traverse  three-quarters  of 
the  circumference,  is  then  reversed  and  brought  back  to  its  site  of  entrance 
and  loosely  tied  so  as  to  pucker  but  not  occlude  the  rectum. 

RECTAL  POIATI. 

Tumors  consisting  of  fibromatous  tissue  and  attached  by  a  pedicle  to 
the  mucous  membrane  are  not  infrequent  in  children.  They  may  be  pro- 
tru<lo(l  from  the  anus  during  defecation  anil  drug  down  the  wall  of  the 
rectum  with  them.  The  author  many  years  ix^o  removed  such  a  polypus 
from  the  rectum  with  an  ecriizeur,  and  was  astonished  to  find  that  he  had 
removed  with  it  an  entire  section  of  the  ileum  which  had  been  invapnated 
with  the  tumor  from  above  the  ileocecal  valve.  The  divided  intestine  was 
anchored  and  the  patient  recovered.*  Since  that  exi>erience  he  has  always 
endeavored  to  deliver  the  tumor  from  the  anus  before  ligating  it. 


»Willard,  Trans.  Phila.  Path.  Soc.,  viii,  20. 
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HEMORRHOIDS  OR  PILES. 

oi4^  are  le??.-:  common  in  children  than  in  adults.    These  lumors 

«f  Ite  venou-  .itmrrturerf  pro*Juced  largely  by  the  thin  walLs. 

¥e  lii;.-.uf;.-.  and  the  absence  of  valves  in  the  lower  hemor- 

kfORRHoiiH  are  tumor-^  external  to  the  sphincter  and 
le  thin  .-.kin  of  the  anal  foldrf.     Internal  or  bleedinc; 
^itftJ  h\fi\if:r  up  and  are  covered  with  mucous  membrane  only. 
ttmy  Iff'  U>th  external  and  internal. 

A'ldrd   to  the  above  anatomical  conditions,  the  straining 

lipation.  diarrhea,  tenef^mu.''.  vesical  calculus,  worms,  heavy 

ItiAy  in  adolescent. <4  produce  a  rupture  of  a  vein  in  an  external 

Ltatiofi  of  the  venules  of  an  internal  hemorrhoid.    The  tumor 

will  Ix;  extruded  from  the  anus  and  by  ulceration  of  the 

jbrane  will  blwd  profusely,  thus  in  time  seriously  endangering 

[t  ;drls  anfl  careless  youths  the  retention  of  the  tumors 

iniij»  may  end  in  sloughing.     Cases  of  long  standing  may  be 

by  prolapse?  of  the  bowel  i^nth  pruritus. 

. — ^The  diagnosis  from  poh-pus,  prolapse,  fissure,  etc..  can 

|a4^1e  by  vi-^ual,  manual  and  instrumental  examination. 

it — liemorrhoifls  are  best   treated  by  scrupulous  attention 

afu*r  defecation  and  by  the  relief  of  constipation,  diarrhea^ 

[acted  prepuce,  vesical  calculus,  and  any  other  causal  agents. 

wtif^r  from  a  bidet  against  the  anus  or  a  wash  of  hamamelis 

|s  hi*aiing.    An  ointment  of  tannic  acid,  cocaine,  camphor, 

'ph'ih,  and  lanolin  should  be  applied  to  any  tumors  protruded 

it  ion  and  the  masses  entirely  returned  to  the  rectum,  pro- 

|r(^  not  external  piles.     If  an  external  hemorrhoid  becomes 

thn  subject  of  thrombophlebitis,  a  lump  of  ice  wrapped  in 

tiairjiimellK  and  placed  against  the  anus  will  give  comfort,  pro- 

iiilded*     A  four  jx?r  cent,  solution  of  carbolic  acid  applied  with 

tly  to  the  tumor  will  lessen  pain. 

It   officient  treatment  for  an  inflamed  external  hemorrhoid, 

|o  slit  it  in  half  with  a  ver>'  sharp  bistour}',  under  cocaine  or 

spray,  to  turn  out  the  clot  from  the  ruptured  vein,  and  apply 

acid  to  the  interior  with  a  small  swab,  neutralizing  it  with 

|applyin.s^  a  wot  hot  aseptic  dressing. 

wkin  iibout  the  anus  from  obliterateil  external  hemorrhoids 

[iiiized  and  cut  away  with  scissors. 

L  OR  Hleeling  Hemorrhoids. — Pailiatire  Treatmetit. — The- 

iatment  is  similar  to  that   already  mentioned.     Whenever 

Im  the  anus  the  tumors  should  be  thoroughly  anointed  and 

up  the  rectum  and  an  anodyne  astringent  suppository  in- 

Kjsitories  of  belladonna,  tannic  or  gallic  acid,  cocaine,  nior- 

jenthol  are  helpful.     Aristol,  ergot,  opium,  stramonium  also 

|ng,  or  an  injection  of  potassium  bromide.     Ulcerated  sur- 

touchod  with  a  20-grain  solution  of  silver  nitrate  or  copper 
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Rcuiical  Cure. — Operative  relief  is  indicated  in  all  persistent  and 
severe  cases:  (1)  electrocautery;  (2)  clamp  and  cauter}';  (3)  ligation; 
(4)  excision;  (5)  injection. 

(1)  Electrocautery.  —  In  boys  or  girls  obliged  to  earn  their 
living,  small  hemorrhoidal  tumors  may  be  cocainized  and  through  a  rectal 
speculum  may  be  destroyed  one  at  a  time  with  a  small  electric  cautery 
point. 

(2)  Clamp  and  Cautery . — The  best  operation  is  the  clamp  and 
cautery,  under  anesthesia.  This  method  possesses  the  advantage  of  full  and 
immediate  removal  of  the  tumor,  of  leaving  no  sloughing  masses  to  infect 
the  rectum  as  does  the  ligature;  pain  is  less  and  cure  is  speedy.  After 
thorough  cleansing  of  the  bowel  and  after  full  dilatation  of  the  sphincter, 
each  tumor  is  drawn  down  separately.  If  external  hemorrhoids  coexist, 
the  skin  should  be  incised  with  scissors,  leaving  the  outer  portion  of  the 
loose  skin  folds  about  the  anus  so  that  there  may  be  no  subsequent  con- 
traction. This  lessens  the  mass  and  causes  the  upper  portion  of  the  tumor 
to  be  clamped  as  tightly  as  at  the  lower  portion.  Clamp  forceps,  however, 
should  be  made  to  close  a  trifle  more  closely  at  their  tips  than  at  the 


Fio.  114. — Hemorrfaoid  damp ;  blades  close  improperiy. 

base,  since  the  upper  area  is  the  most  troublesome  in  case  of  bleeding.  The 
masses  are  seized  with  ring  forceps  in  the  line  of  the  axis  of  the  rectum. 
The  clamp  (Fig.  114)  is  tightly  applied,  turned  out  from  the  anus,  and  the 
entire  tumor  slowly  reduced  with  a  duli-red  thermocautery  jippiiance  or 
soldering  iron.  The  skin  should  be  protected  with  asbestos  pad  or  wet 
gauze.  An  anodyne  suppository  and  a  pad  of  aseptic  gauze  anointed 
with  petrolatum  is  most  comforting.  Hemorrhage  in  clamp  opera- 
tions is  due  to  improper  clamping,  or  insufficient  or  too  rapid  cauteriza- 
tion, or  rudeness  in  removing  clamp  or  in  subsequent  manipulations.  If  it 
occurs  after  the  operation,  it  is  best  controlled  by  alum  packing  or  by  for- 
ceps left  in  position  for  twenty-four  hours.  Gas  in  the  bowel  should  be  with- 
drawn by  catheter  or  syringe  tip.  If  the  child  is  unaccustomed  to  the  use 
of  the  bedpan,  it  is  better  to  place  him  upon  a  commode  than  to  use  a  cath- 
eter to  draw  urine.  Mild  doses  of  calomel  should  be  commenced  on  the 
following  day  and  a  small  dose  of  compound  powder  of  licorice  or  castor  oil 
given  each  night  to  secure  one  soft  mushy  stool  daily.  An  enema  of  linseed 
oil  is  helpful.'  Hardened  stools  should  never  be  allowed  to  accumulate 
in  the  rectum. 

A  gauze  sponge,  with  silk  cord,  inserted  high  in  the  rectum  will  pre- 
vent oozing  of  feces  during  the  operation.  The  only  instrument  or  article 
that  the  author  has  ever  been  guilty  of  leaving  in  a  wound  was  a  sea 

'  Adier,  New  York  Med.  Rec.,  Ixxii,  392. 
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anchor  line,  left  in  the  rectum  and  which  resulted  only  in  a 
looking  stool";  once,  also,  a  gauze  sponge. 

t  i  o  n  .  —  Each  tumor  may  be  drawn  down  and  tightly  ligated 
[e  ligation  of  hemorrhoids,  however,  leaves  sloughing  masses 

which  are  productive  of  pain  and  distress,  irritating  to  the 

mgierous  as  regards  infection.  A  path  in  the  skin  for  the  liga- 
\g  made  with  scissors  to  avoid  pain  and  hasten  the  slough, 
[ictune  may  necessitate  the  prolonged  use  of  bougies. 

s  i  o  n .  —  Excision  of  each  pile  with  immediate  closure  of  its 
Ltinuoua  catgut  suture  exposes  to  infection  and  perirectal 
Itehead's  extensive  excision,  with  stitching  of  mucous  mem- 
[idxi,  is  rarely  required  in  children. 

Rt ion,— The  injection  of  hemorrhoids  except  in  experi- 
[aa  resulted  in  many  sloughing  abscesses  and  death.  It  is  not 
Hiildrcn  except  in  self-supporting  adolescents.  Full  etheriza- 
llamp  and  cautery  are  preferable  for  younger  cases.  The  ad- 
|e  injection  method  in  experienced  and  careful  hands  are  that 

ntion  to  business,  avoids  the  necessity  of  prolonged  anesthe- 

ming,  and  in  more  readily  accepted.  Its  disadvantages  are 
[I  time  of  treatment,  the  dangers  of  sloughing  and  thrombo- 

rbolic  acid  forms  the  base  of  most  of  the  injections  employed. 

[ypodermically  two-drop  doses  of  a  mixture  of  carbolic  acid, 

acid  dr.  i ;  boric  acid  dr.  1 ;  sterilized  glycerine  oz.  1.    Martin* 

n  ten  drops  of  a  50  per  cent.  sol.  of  the  original  French  prepa- 

A  sodifjue  (Phenol  Boboeuf).     This  should  be  freshly  pre- 

and  with  an  equal  part  of  distilled  water  should  be  clear  and 

il  sphincter  is  forcibly  divulsed  under  nitrous  oxide  anesthesia. 

ter,  through  a  rectal  speculum,  one  hemorrhoid  is  exposed, 

in  antiseptic  like  creolin,  touched  with  cocaine  solution,  and 
[lims  of  the  prepared  solution  are  injected  by  hypodermic  into 

he  tumor.     A  suppository  is  introduced  and  in  a  few  hours 

^umes  his  duties,  the  divulsion  having  avoided  pain  and  stran- 

other  tumors  are  similarly  treated  every  two  to  five  days, 

[me,  several  weeks  being  consumed  in  multiple  hemorrhoids. 

|ig  from  hemorrhoidal  irritation  may  be  greatly  relieved  by: 

5ss;  pulv.  ciilamin  prep.    3i;  zinci  oxidi  3ij;  glycerine  3iii; 

[iq.  rOSUi  qS.  ft.    giv. 


PRURITUS  ANI. 

p  caused  by  such  a  variety  of  conditions  that  most  careful  in- 
necessary.     Hemorrhoids,  fissure,  eczema,  worms,  constipa- 
[id  tumors,  benign  and  maUgnant,  must  be  removed.     Car- 
nSf  1  to  2  per  cent,  in  glycerine  or  in  water,  are  often  helpful, 
jf  bismuth  eubgallate,  zinc  oxide,  or  zinc  stearate  carbolated 
are  indicated.     Hot  water  ablutions,  sodium  hyposulphite 


^Tuttb,  Diseaees  of  Rectum  and  Anus,  1903. 
'Amer,  Med,,  Aug.  27,  1904,  365,  and  Nov.  25,  1905. 
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solutions,  camphoi  and  chloral  equal  parts,  dilute  camphophenique,  menthol, 
ointment  of  zinc  oxide,  and  in  severe  cases  a  5  per  cent,  silver  nitrate  solution 
may  also  be  employed.  Adler  recommends  ext.  hamamelis  fid.  Si;  ext. 
ergot  fld.  5ii;  ext.  hydrastis  fld.  3i;  tinct.  benzoin  co.  3ii;  ol.  oUv.  car- 
bolized  5i;  sol.  acid  carbol.  (5  per  cent.)  3i. 


FISSURE  OF  THE  ANUS. 

A  fissure  or  lineal  ulcer  at  the  verge  of  the  anus  sometimes  occurs  in 
infants,  and  gives  rise  to  severe  pains  at  stool,  with  tenesmus  and  sometimes 
prolapse.  In  older  children  the  pain  of  fissure  differs  from  hemorrhoids 
(with  which,  however,  it  may  be  associated)  by  its  intense  character  at  the 
moment  of  the  passage  of  hardened  feces,  then  subsiding  temporarily  but 
reappearing  with  increased  intensity  a  half  hour  later  and  becoming  burn- 
ing and  spasmodic  in  character.  The  amount  of  hemorrhage  varies  in  both 
conditions.  In  adolescent  girls  the  continuance  of  this  condition  produces 
a  most  distressing  array  of  nervous  symptoms,  amounting  to  hysteria  or 
even  insanity,  which  may  pass  away  by  the  simple  cure  of  the  fissure. 

Diagnosis.  —  The  diagnosis  is  made  by  a  careful  separation  of  the 
margins  of  the  anus,  taking  care  not  to  tear  the  delicate  skin  and  mucous 
membrane.  Either  anteriorly  or  posteriorly  a  delicate  red  ulcerated  line 
with  indurated  borders  will  be  discovered,  bleeding  easily  and  extending 
sometimes  well  into  the  rectum.  On  account  of  the  pain  and  bleeding,  the 
condition  will  often  be  mistaken  for  piles. 

Treatment. — Ointments  and  suppositories  of  belladonna,  lead  acetate, 
cocaine,  tannic  acid,  etc.,  are  only  soothing.  Temporary  relief  may  be 
secured  by  touching  the  linear  ulcer  with  pure  carbolic  acid,  or  silver  nitrate 
solution,  or  by  acetanilid  or  menthol,  but  permanent  cure  is  seldom  obtained 
e.xcept  by  operation.  Dilatation  and  linear  cauterization,  under  ether, 
usually  cures  in  infants.  In  older  children  the  sphincter  may  be  thoroughly 
stretched  and  the  ulcer  incised,  or  if  indurated  thoroughly  resected,  the 
edges  then  being  sutured  with  chromicized  gut.  In  extreme  cases,  the  ex- 
ternal sphincter  may  be  divided. 

FISTULA  IN   ANO. 

.Vn  abscess  in  the  ischiorectal  fossa,  if  incision  is  delayed,  may  dis- 
charge into  the  rectum  or  externally,  thus  making  a  complete  or  an  incom- 
plete fistulous  track. 

Diagnosis. — If  the  internal  opening  cannot  be  readily  discovered  by  a 
finger  in  the  rectum  and  by  a  probe  in  the  sinus,  further  manipulation  should 
be  deferred  until  the  patient  is  anesthetized  for  operation.  It  should  al- 
ways be  remembered  that  a  fistula  in  children  may  be  the  result  of  .spinal 
caries,  hip  tuberculosis,  or  sacro-iliac  disease. 

Treatment. — Fistula  is  best  avoided  by  early  opening  of  an  ischiorectal 
abscess.  The  pain  from  pressure  upon  the  nerve  filaments  fortunately  leads 
patients  to  seek  early  relief. 

Injections  of  Bismuth. — In  straggling  and  branched  sinuses,  injection 
of  bismuth  1  part  and  vaseline  2  parts  will,  under  the  X-ray  (p.  4(K)) ,  disclose 
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[ons  and  permit  operation  with  less  injury  to  the  sphincter. 

rial  rectal  opening  is  present  the  injection  may  effect  a  cure. 

-If  the  opening  is  not  too  high  in  the  rectum,  or  if  multiple 
present,  incision  is  the  speediest  and  surest  method  of  cure. 

ma  t  he  sphincter  is  dilated,  a  flexible  grooved  director  carried 

s  until  the  internal  opening  is  discovered  by  the  finger  in  the 
^Q  internal  opening  can  be  found,  the  director  is  carried  to  a 

!  fojred  through  the  membrane  against  the  finger.  The  tip 
[ht  tiut  of  the  sinus  and  the  track  slit  with  a  bistoury,  and 

le  <*lf* ment  of  cure  is  to  compel  the  sinuses  to  heal  by  granu- 

hnttom,  consequently  in  newsboys  or  others  obliged  to  earn 

luall  sinus  can  be  laid  open  under  local  anesthesia.     A  rub- 

in  then  furnished  him  and  he  can  be  instructed  to  wash  the 

ss  the  shielded  finger  wet  in  bichloride  solution  through  the 

defecation,  thus  preventing  skin  adhesion.     This  method  is 

:o  that  of  packing. 
AXD  Suture. — If  the  track  is  shoit  and  the  tissues  fairly 

|walLs  of  the  sinus  may  be  excised  and  the  edges  sutiired. 
of  chromicized  gut  sutures  should  bring  together  the  walls  to 
nil  of  the  sinus;  the  second  row  should  include  only  the  skin. 

Iiould  be  closely  watched  and  if  primary  union  fails,  the  lips 

[arated  and  the  track  packed  as  in  the  usual  oj)e ration.  No 
hejiliug  will  have  occurred  by  the  attempt  at  closure.     If  ex- 

I feasible  the  diseased  sinus  wall  may  be  destroyed  by  knife, 

|iit<*r\ ,  and  the  wound  packed  with  aristolated  gauze  after  the 
lorriiage.     Subsequent  packing  will  compel    healing  of   the 

I  IP  Ixtttom,  the  granulations  being  stimulated  by  iodine  as 

iiifrjt  of  a  fistula  in  phthisical  adolescents,  where  the  constant 

H/  }ierineum  in  coughing  is  serious,  will  depend  upon  various 

If  the  presence  of  the  sinuses  and  the  amount  of  discharge 

the  patient,  closure  can  be  secured  by  ojieration  if  the  repara- 

\re-  still  good,  but  success  must  not  be  too  positively  assured, 
ic  lipiture  is  usually  preferable.  Horseshoe  and  branched 
on  \}i*  slit  into  each  other  and  thoroughly  opened  with  but  one 

i|rli  I  he  sphincter,  since  only  a  single  opening  may  exist  in  the 

otitinence  of  feces  and  of  flatus  will  thus  be  avoided. 
.t(iA TURE. — In  single  fistula,  when  incision  is  refused  or  when 
rtels  high  up  in  the  rectum,  or  in  tul)erculous  cases,  or  when  a 
i^  I  HA'  or  girl  desires  to  avoid  interfei*ence  with  business,  an 

j-p  miiv  he  employed. 

jeyed  bent  probe,  a  silk  ligature  is  carried  through  the  sinus 
Ltii  tiiid  out  of  the  anus.  To  this  is  attached  a  rubber  cord 
ine-twelfth  of  an  inch  in  diameter,  which  is  drawn  through  the 
of  the  skin  opening.  The  skin  included  in  the  loop  should  be 
i  f^rnlne  or  ethyl  chloride  spray  to  save  pain  and  expedite  the 
[•rsH.  The  rubber  cord  is  then  tied  tightly,  the  first  knot 
liL'hi  by  tying  it  over  a  crossed  silk  thread,  which  latter. 
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when  knotted,  prevents  slipping.  Such  a  ligature  will  cut  through  in  a 
week  or  two  with  but  little  pain,  after  which  packing  and  cleansing  will 
compel  the  wound  to  close  by  granulation. 

Cauterization. — The  galvanocautery  or  thermocautery  is  seldom  used 
in  children. 

WOUNDS  OF  THE   RECTUM. 

Wounds  of  the  rectum  may  be  produced  by  falls  upon  sharp  or  pointed 
objects,  or  by  rupture  from  a  carelessly  introduced  syringe  point,  or  from 
excessive  dilatation  with  water  or  air  in  intussusception. 

Viciously  introduced  objects  also  may  lacerate  both  anus  and  rectum 
or  vagina.  Wounds  complicated  with  injury  of  the  peritoneum  or  sur- 
rounding organs  are  often  fatal  from  hemorrhage  or  from  sepsis. 

Treatment. — Incised  wounds  should  be  asepticized  and  sutured.  Lac- 
erated wounds  can  sometimes  be  treated  in  the  same  manner;  others  must 
be  drained.  If  the  bladder  has  also  been  injured,  perineal  cystotomy  may 
be  required.  If  the  wound  extends  to  the  peritoneum,  a  celiotomy  should 
be  done  at  once  and  the  wound  in  the  peritoneum  closed. 


FOREIGN  BODIES  IN  THE  RECTUM. 

Foreign  bodies  may  be  introduced  into  the  rectum  either  by  accident  or 
design,  or  may  descend  from  the  intestine.  Fishbones,  irregular-shaped 
articles,  jackstones,  enteroliths,  and  large  scybalous  masses  may  become 
arrested  at  the  sphincter.  Pain,  ineffectual  attempts  at  defecation,  strain- 
ing, and  blood  should  always  cause  the  surgeon  to  examine  the  rectum  with 
his  finger. 

Treatment. — The  history  of  the  case  will  often  be  deceptive,  especially 
with  vicious  large  boys  and  girls.*  Under  anesthesia  the  sphincter  should 
be  dilated,  and  if  finger  and  forceps  fail  to  remove  the  article  a  large  uterine 
bivalve  speculum  should  be  used,  or  a  large  cylindrical  speculum  to  protect 
the  walls  and  to  inclose  the  object. 

Proctotomy. — External  proctotomy,  by  opening  the  rectum  poste- 
riorly, should  be  practised  if  the  object  cannot  be  removed  through  the  anus. 

If  subsequent  ulceration  of  the  rectum  occurs,  silver  nitrate  should  be 
applied  and  the  rectum  dilated  with  bougies  to  prevent  stricture. 


iPoulet,  Foreign  Bodies,  i,  219. 


CHAPTER   V. 
bERY   OF  THE   GENITO-URINARY  ORGANS, 

AL  DEFECTS  OF  THE  GENITO-URINARY   ORGANS. 

[ATiONii  and  defects  of  the  sexual  organs  demand  the  most 
lit  ion  of  the  surgeon,  since  any  departure  from  the  normal 

fieri?  its  possessor  liable  to  lidicuie  and  morbid  sensitivenpsf* 

lancholy  or  even  insanity.  The  psychic  influences  governing 
procreation  are  most  profound  and  mandatory,  influencing 
female  from  an  early  age,  and  if  allowed  to  become  abnormal 

11,  may  end  in   mental,   moral,   and    physical   degeneration. 

[g  sUght  that  it  may  be  but  a  blemish,  aa  even  a  simple  hydro* 
exaggerated  to  greatly  undue  importance  and  deter  from 

deformities  are  not  productive  of  pain,  relief  is  liable  to  be 
|s  parents  are  judiciously  advised  by  the  surgeon, 
lOperation.^ — W'hen  there  is^  no  necessity  for  immediate  inter- 
should  be  allowed  to  pass  the  period  of  infantile  dangers,  but 
;hn?e  to  five,  before  associating  with  other  boys,  every-  possible 
ific  surgerj^  should  be  applied  to  bring  his  organs  as  nearly  as 
le  normal  (see  Hj-pospadia,  Epispadia,  ExstTophy,  p.  175j. 
[tion  is  impossible,  the  child  should  be  unsexed  at  an  early  age, 
^m  the  effect  upon  aiumala  and  upon  eunuchs,  the  individual 
will  be  a  happier  and  more  useful  member  of  society,  will 
mental  and  moral  degradation  so  common  in  this  class,*  and 
fi  poj^sible  insanitj^;  results  that  more  than  compensate  for 
Ik  in  physical  development. 


DISEASES  OF  GIRLS. 

|of  the  sexual  organs  in  girls  should  receive  careful  attention 
health  and  happiness  of  the  individual  is  largely  dependent 
hal  conditions  of  these  organs.     By  these  organs  her  future  life 
iominated,  since  child-bearing  is  the  primal  object  of  her  ex- 
while  the  generative  organs  are  in  their  developmental 
unfortunately  subject  to  some  of  the  diseases  of  ovaries  and 
found  in  adults.     Ovarian  and  dermoid  cysts,  sarcoma,  and 
re  found  even  in  the  early  years  of  life,  and  in  older  girls, 
jlpingitis  may  be  present.*    Early  sexual  development  and 
mation  oeca^^ionallj^  occur  even  in  infancy. 

keaiin^'s  Cvelo.  D)»,  of  CThildren,  iii,  &'^3-673;  Archives  Pediatriea,  1886, 

m ling's  Cyclo.  Dih»  of  Children,  iii,  731. 
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In  infancy  and  in  young  ^rls  the  generative  organs  are  undeveloped  and 
the  parts  are  chiefly  urinary  in  function.  In  fact,  throughout  life  the  so-called 
genito-urinary  organs  are  entirely  independent  systems  save  in  their  prox- 
imity and  in  the  use  of  some  of  the  same  tubes  for  conveyance  of  secretions. 

Pelvic  examination  in  small  girls  is  best  accomplished  by  the  rectum, 
as  the  vagina  is  too  small  to  permit  satisfactory  exploration.  Under  ether 
and  with  slow  and  gentle  introduction  of  the  finger  through  the  anus,  the 
whole  pelvis  can  be  reached,  uterus,  ovaries  and  tuljes  investigated,  and 
their  absence  or  diseased  condition  recognized.  The  relatively  large  size  of 
the  infantile  cervix  must  not  be  taken  for  an  abnormal  jrrowth  (Fig.  115), 
and  in  exploration  to  determine  Rectum 

the  sex  in  pseudohermaphrodites, 
the  prostate  and  intrapelvic  tes- 
ticles should  not  be  mistaken  for 
uterus  and  ovaries.  Bimanual 
palpation  under  ether  is  helpful 
in  diagnosis.  The  surgical  treat- 
ment of  pelvic  growths  in  girls 
docs  not  differ  materially  from 
similar  conditions  in  adults  and 
need  not  here  be  discussed. 

Germ  Defect.  —  Heroditar>' 
germ  defect,  arrest  of  develop- 
ment, non-union,  displacement  of 
embryonal  structures,  traunuitic 
and  other  causes,  may  result  in 
deformation  of  the  sexual  organs 
in  girls,  although  not  as  fre- 
quently as  in  boys.  The  Fallo- 
pian tubes,  atoms,  and  vagina 
are  developed  from  the  ducts  of  Miiller.  The  coalescence  of  the  lower  por- 
tion with  disapix^arance  of  the  sc^ptum  produces  a  sin«rle  tube  from  which 
is  formed  the  uterus  and  vagina,  while  the  upiKM*  porti(»n  forms  the  right 
and  left  Fallopian  tubes. 

Absent  and  Rudimentary  Organs. — Al)seut  and  rudimentary  uterus, 
ovaries,  or  vagina  frequently  pass  iindiscoveivd  until  ludKMty,  except  in  the 
cas<»  of  pseudoliermaplirodites.  The  non-ap|K\iranc(»  of  the  menses  and  the 
lack  of  development  of  mamnue,  pubic  hair  and  ix'lvis  usually  lead  to  an  in- 
vestigation of  the  caus<».  Diagnosis  of  the  abs<'nc«»  of  these*  essential  organs 
is  important  before*  the  contraction  of  an  engagement  prece<ling  nuirriage. 
The  author  has  seen  most  unhappy  results  from  a  iK'glect  of  investigation 
in  the  absence  of  menstruation.  In  one  cas<*  a  marriage*  was  obliged  to  Im» 
forbidden  almost  at  its  consummation.  .\n  i;:tiorant  surgeon,  not  ivcog- 
nizing  the  total  al>.«»nce  of  uterus,  ha<l  ])lace(l  the  ^irl  in  this  unfortunate 
po.^ition  by  professing  to  form  a  vagina,  but  had  in  reality  .'^lit  her  un*thra 
from  meatus  to  bladder  and  left  her  with  urine  dribbling  from  the  pouch. 

Unequal  or  maldeveloi)ment  of  the  ducts  of  M idler  may  n*sult  in  noriu.E 
OKGANS.  which  nuiy  Ix*  separately  impregnated.  There  may  also  Ix*  a  i>ornLK 
VAfJiNA.     The  rectum  or  the  bladder  i<ometimes  o|H*ns  into  tlie  vagina. 


Fui.  115.  .S:iKittal  yrrtion  tliniuKli  pclvi-of  ncw-lMirn 
feinalf  rhild.lianlennl  in  foniiuliii,  j-liowitiKitifHiitileforni 
and  suprapubir  posititm  of  liluilcier.  (PicrNoi'>  .\iiat<iin.v) 


GERY  OF  THE  GENITO-URINARY  ORGANS. 


|rforate  hymen  and  a  cribriform  *  hymen  are  occasionally 
tie  hyaien  is  not  a  simple  fold  of  mucous  membrane,  it  is  the 
\x.y  of  the  vagina.  Its  imperforate  condition  is  usually  undis- 
raensea  are  retained  or  until  marriage.  The  defect  is  readily 
ial  incisions,  followed  by  dilatation  with  vulcanite  bougies. 
IvAQiN^  is  a  closure  of  the  tube  at  any  point  which  may  later 
nslrual  flow  and  require  operation.  This  plastic  operation 
luctive  of  extremely  high  mortality  from  sepsis. 
AL  ADHESION  OF  LABIA  is  Occasionally  encountered.  The  lips 
\m\y  separated  by  traction  outward  with  the  thumbs  or  by 
lent,  and  re-adhesion  is  prevented  by  a  Ught  gauze  or  cotton 
I  with  petrolatum. 

r  Thnish  of  the  Vulva. — Thrush  in  young  girls  is  due  to  the 

Le  Oidixtm  albicans  and  is  similar  to  the  affection  in  the  mouth. 

jt^cted  by  cleanliness,  the  application  of  a  saturated  solution  of 

te  to  the*  ulcer  and  tampons  of  boroglyceride. 

^ulvse.— Itching  of  the  vulva  is  usually  due  to  an  irritating 

with  discharge,  but  may  be  caused  by  vesical  calculus, 

|ruptions,  or  nervous  affections.     It  is  sometimes  so  intense  as 

nation  from  scratching.     The  irritation  and  frequent  handhng 

liay  lead  to  masturbation.     The  discovery  and  removal  of  the 

rne  importance.     The  hood  of  the  clitoris  should  be  freed,  fol- 

\y  eleanHing,  irrigation  of  the  vagina  with  potassium  perman- 

\\\  1 :  UXM).  brushing  the  parts  with  a  2  per  cent,  solution  of  car- 

|i  1  per  cent,  solution  of  silver  nitrate,  followed  by  a  stearate  of 

\Y  a  powder  of  bismuth  subgallate.     A  very  comforting  appli- 

with  calamine,  zinc  oxide,  glycerine,  alcohol,  limewater,  and 

Carbolated  zinc  ointment  with  menthol,  camphor,  calomel, 

dso  beneficial  (Pruritus  Ani,  page  164). 

|ed  labia  should  be  retrenched  and  sutured,  as  they  are  liable 
HiKC  later, 

[pal  crsTS  of  the  vaginal  wall,  as  the  result  of  a  persistent 
|dllerian  fluct,  are  occasionally  found,  and  may  increase  in  size. 
leceasfully  dissected  such  a  cyst  from  the  anterior  vaginal  wall 
to  the  bladder. 

THE  v[TLVA  in  young  girls  is  usually  due  to  the  presence  of 
ler  bacillus  and  should  be  treated  by  the  application  of  a  2 
[tion  of  silver  nitrate  and  the  hypodermic  administration  of 
ntitoxin. 

Hood  or  Prepuce  of  the  Clitoris. — If  signs  of  nervous  exci- 

irritatioii  arise  in  masturbating  girls,  the  fold  covering  the 

H^  i( 'leased  by  a  probe,  followed  by  careful  attention  to  clean- 

latrnent  of  the  skin  irritation   (see  Pruritus  Vulva?,  above). 

strap  of  an  extension  hip  splint  with  too  short  pelvic  bands 

pass  up  l>etween  the  labia. 

[rged  clitoris  should  not  be  removed  in  pseudohermaphro- 
|he  sex  h  positively  determined  by  the  discovery  of  a  uterus 
id  by  menstruation. 

'  Marshall,  Keating's  Cyclop.  Die.  Chil.,  iii,  741. 
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Wounds  of  Urethra  and  Vagina.— rifthral  antl  vaginal  wountU  in  girU 
may  l^  caused  by  falling:  tiprm  sharp  nhjcr'ts,  by  hnvd  manipulations,  or  by 
lacerations  in  young  childiTn*  or  from  fon-iblp  violation  by  a  villain  whom 
to  call  beastly  i^  to  cast  a  disgrace  upon  the  superior  animal. 

If  the  urethra  is  torn  it  should  l>e  cfirefully  sutured  under  ether  with 
rhromieized  gut,  the  labia  ami  vagina  rejjuired,  thoroughly  irrigated  with 
silver  nitrate  or  argyrol  solution  to  avert  gernui'idnl  infection,  and  occa- 
sional a8t»ptic  irrigations  practised.  A  cnlhetjcr  may  be  worn  for  a  few  days 
or  the  urethra  may  l>e  supported  by  a  finger  during  urination. 


Fio.  1 1  fu— Fatty  tinrwir  of  vtitvn. 

Vulvar  Lipomata.  Fatty  tumorn  of  the  labia  occasionally  clevelop  in 
early  Ufe  (Fig.  IHi),  They  an*  reatlily  ix^niovecl.  l»t»l  cui-e  must  be  taken 
to  protect  the  wound  from  urine  Ijy  closing  it  with  collodion  and  cover- 
ing with  rubber  adhesive  plaster. 


GONORRHEAL   VA<;IXIT1S   IX   riin.DREN. 

GoNORUHKAL  VAniMTis  in  ji  girls'  hospital  warrl  is  one  of  the  mo«t  ob- 
stinate and  vexatious  of  infections,  (lefyiug  f<jr  nionths  as  it  often  <loes  the 
most  energetic  means  of  extirpation.  Absolute  and  long-continued  quaran- 
tine of  nurses  antl  of  infected  childrc»n  is  often  necessary.  Diapers,  toweU», 
gaur/C,  clothing,  toys,  water  closets,  baths,  syringes,  or  the  slight4*st  CAre- 
lesanesH  on  tlu-  jjart  of  nvii*ses  or  <jf  a  single  child,  may  spread  the  infection, 
Ever>'  girl  must  be  examined  before  admission  and  frequently  thereafter 
by  tt  corapetent  phy.sician,  and  cidtures  nuwle  of  the  moisture  found  about 
the  vulva  and  vagina.  The  absence  of  the  gonococcus  of  Neis>«pr  at  one 
examination  is  not  always  a  certain  test.  The  acid-forming  bacillus  of 
Uorlerlein  freiiuently  does  not  destroy  the  gonococci  if  they  are  in  larjc© 
numWrs  (Fig.  117). 
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Fio.  117. — l*u«  fmm  a  viilvovjueJnftl  Kunur 
rlitsa.  Sfnini"*!  ncivirriirig  to  Mny -GrUnvraliJ 
(Pfauriiller  rtfxl  ScMoi^Hmann.) 


In  either  gonococcic  ©r  pneumocaecic  infection  of  the  vagina  the  child 
may  carry  thp  infection  to  her  conjunctiva  hy  fin^^er.  In  infants  thi.s  con- 
dition may  be  contraetetl  during  passage  thronj^h  a  foul  vagina  or  from  older 
cliildren,  or  by  sleeping  in  Ijed  with  infected  father  or  mother,  or  by  wearing 
infected  clothing.     In  older  ^irls,  direct  cohabitation  is  often  the  cause. 

The  discharge  will  be  moderately  yellow  or  yellowish  green,  with  re«l- 
ne.ss  of  labia  and  thighs  and  light  adhesions  of  labia.'  The  clinical  diag- 
nosis can  be  confirmed  in  the  l;U>oratory.  In  f^imple  catarrhal  vaginitis 
there  may  be  niaiis  hacfpiia  and  but  few  diplococci;  in  gonorrhea,  many 

diplococci  hi  pus-cells  which  are  discol- 
ored by  Gram's  stain.  The  diagnosis 
from  f)ncumncocci  and  other  diplococci 
is  often  diHirult, 

Small  boyi?  may  contract  gonorrhea 

from  vicious  nurses,  or  by  using  uten- 

^^J^^^f/^^^  ^^^^^P  ^^^^  ^f  infected  individuals.    Okler  boys 

^^^L         J^^A^^^VS^^^  infected  from  i'r»iiabitation. 

^^^r  *^^^^^  ^^^^     ^^^^^  isolation  of  the  child  and  nurse  is 

^^  uecesiiaiy.    Burning,  or  separate;  wash- 

ing of  clothing  after  disinfection  with 
strong  carbolattnl  solution,  the  constant 
protection  of  the  vulva  with  borate<l 
gaiue,  vigilant  cleanliness,  and  the  irrigation  of  the  vagina  are  esseritiab 
A  germicidal  argyrol  or  other  silver  solution,  or  a  1 :  9000  solution  of  corro- 
nive  subhmate  should  t>e  carefully  injected,  hut  in  very  young  childix^n  it 
is  advisable  only  to  scrupuiously  but  gently  cleanse  the  external  genitals. 

In  an  acute  gonorrheal  infection  following  rape,  the  child  should  be 
etherized,  the  vagina  thojoughly  irrigated ^  and  ever}'  portion  mojijjeil  with 
a  2  |>er  cent,  solution  of  silver  nitrate  or  copper  svilphate,  or  argyrol  5  to  25 
per  cent.,  or  protargol  1  to  U)  per  cent.  The  vaginal  walls  should  then  be 
separated  by  gauze  soaked  in  boroglyceride  or  ciirbobited  oil,  or  glycerine 
and  tannin,  or  other  astringent-  Argyrol  and  all  washes  of  silver  salts 
atain  the  clothing.      Later  boric  acid  solutions  are  best. 

Gonococcic  vaccine  therapy*  controlled  by  the  o])sonic  ijidex  has  l>een 
successfully  employed,  l)ut  the  close  observation  of  clinical  symptoms  is 
more  important, 

Gontirrhea  fr  )ni  direct  contact  is  fully  tifateil  in  works  on  venereal 
diseases. 

Vl  Lvov.\t;i.\iTis  in  childhood  not  infrequently  leads  to  disease  of  the 
viterus,  tubes,  or  ovaries,  henre  any  case  of  protracte<l  leucorrhea  (fluor 
albus)  should  receive  careful  investigation  and  treatment.  The  trauma- 
tism of  rape  will  produce  a  vulvovaginitis  even  if  gonorrhea  is  not  com- 
municated. 

SiMi^LE  rAT.VRRHAi>  VAOiMTis  is  usually  duc  to  anemia  and  constipa- 
tion with  uncleanliness.  The  discharge  is  often  irritating  and  may  leail 
to  much  rubbing  of  the  parts  and  to  masturbation. 


'  Holt,  Diseases  iDfants  and  d'hildren,  1906,  689;  Ntnv  York  Me<l.  Jour..  Mar.,  VM\r, 
'  Butlrr  Chiirehflt,  Anier.  Mcii  Ahsik?.,  IWH,  Section  Di.-iOiuseH  tif  (TiiltJrcn, 
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A  vaginitis  occurring  during  convalescence  from  exanthematous  or 
other  disease,  anemia,  or  tuberculosis  should  be  treated  by  a  life  in  the  open 
air,  nutritious  food  and  general  tonics.  Intestinal  disorders  will  require 
minute  doses  of  bichloride  of  mercury  with  pepsin.  The  bowels  should  be 
regulated  by  fruit  and  by  gluten  suppositories.  The  genitals  should  be  kept 
scrupulously  clean  and  anointed  with  carbolated  white  petrolatum,  or  dusted 
with  stearate  of  zinc.  Vaginal  suppositories  are  often  more  convenient 
than  injections  of  alum,  borax,  or  potassium  permanganate.  The  supposi- 
tories may  contain  tannin,  boroglyceride,  or  acetate  of  lead. 


CONGENITAL  MALFORMATIONS  IN  BOYS. 

Double  penis  is  rare  except  when  associated  with  other  abnormalities. 

Hypertrophied  penis  is  sometimes  present  in  imbeciles  and  in  chil- 
dren with  spinal  paraplegia. 

Webbed  penis  should  be  early  separated  from  the  scrotum  and  the  or- 
gan covered  with  skin. 

Absent  or  Diminutive  or  Rudimentary  Penis. — The  penis  may  be 
entirely  absent,  or  concealed  or  diminutive  (Fig.  118).  When  concealed  in 
the  mons  or  scrotum  it  should  be  released  by  incision  and  an  integumen- 
tary covering  provided  by  flaps 
from  neighboring  tissues.  When 
covered  with  a  large  preputial 
hood,  this  fold  should  be  stripped 
from  the  glans  or  circumcised  to 
allow  for  better  development. 
When  partially  buried,  the  organ 
may  be  released  by  plastic  opera- 
tion and  then  elongated  during 
infancy  by  gentle  stretchings.' 
Infantile  penis  (micro]x^nis)  is 
sonu'tiiiios  jwrsistent  and  beromes 
a  nijignifi(Ml  source  of  anxiety  to 
adolescents.  Enlargement  usually 
takes  place  after  puberty. 

Freciuent  or  continued  erec- 
tions of  the  penis — priapism — in  childhood  are  often  the  result  of  vesical 
calculus,  or  preputial  contraction,  or  worms,  or  spinal  irritation,  or  para- 
plepa.  The  cause  may  be  discovered  and  removed.  Freeinj^  of  the 
prepuce,  crushin«;  of  a  stone,  or  clearin*]:  the  rectum  will  usually  bring 
normal  conditions.     The  s])inal  caries  cas(\s  are  the  most  serious. 

AiisKXT  Hladdek. — In  malformations  of  tho  urinary  or^^ans  resulting 
in  a  defective  or  absent  bladder,  the  unMors  may  empty  into  the  rectum 
or  urethra,  or  may  discharge  at  the  umbilicus.  The  ureters  may  l)e  ililated 
to  become  reservoirs  by  the  application  of  a  ]^ad  at  their  orifices,  or  the 
ureters  may  be  implanted  into  the  sij;moid.  or  a  new  bladder  constructed 
(Ex^strophy,  p.  1S2). 


F(o.  118. — Diminutive  peuis  in  adolescent. 


'  Willaixl,  Malfonnations  Gcnito-Urinary  Organs,  Keating's  Cyclop.  Dis.  Chil.,  ISOO, 
iii,  6133. 
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Bladder, — A  supernumerary  bladder,  with  or  without  double 
[ceedingiy  rare,  but  a  stone  has  been  crushed  in  one  bladder 
?r  retnained  healthy.  Unless  serious  trouble  arises,  the  removal 
l^e  bladders  through  an  abdominal  operation  would  not  be 

JcROTUM.— The  scrotum  is  rarely  absent,  except  in  total  non- 
Ill  the  |i;enitalia,  anus,  and  rectum. 

noTUM  often  coexists  with  hypospadias  and  spurious  herma- 

188), 
|n'ital  diverticulum  of  the  urethra  consists  of  a  pouch  upon 

face  of  the  canal,  produced  by  a  failure  of  the  glandular  and 

IS  of  the  tube  to  properly  unite.     The  pouch  distends  with 

■adily  recognized. 

it  from  the  walls  of  the  sac  should  be  excised  over  a  catheter, 
lue  being  retained  to  reconstruct  the  urethral  tube  with  fine 
jtutures.     A  retained  catheter  in  young  children  is  seldom  ad- 

ke  urethra  should  be  supported  by  the  finger  during  urination. 


CONGENITAL  URETHRAL  FISTULA. 

lection    with    hypospadia    should   be    considered    congenital 
jla,  which  may  arise  from  imperfect  closure  of  the  urethral 
urogenital  sinus,  or  from  an  intra-uterine  rupture  of  the 

an  imperforate  meatus.  Imperfect  fusion  of  the  Wolffian 
le  ducts  of  Miiller  causes  many  anomalies  in  both  male  and 
|1  organs. 

;thra  la  present  in  front  of  such  a  fistulous  opening,  its  do- 
|d  it  does  not  take  place  spontaneously  after  birth,  can  be 

a  plastic  operation,  as  in  penile  hypospadias  (p.  176). 

urethral  fistula  in  boys  is  ordinarily  the  result  of  traumatism, 
■haphy  and  Urethroplasty. — Urethrorrhaphy  is  employed 
^t  exceeding  one-quarter  of  an  inch  in  length.     Over  a  steel 

:s  of  the  defect  are  pared.     With  the  finest  oiled  catgut  and 

tund  straight  needle  the  connective  and  submucous  tissues  are 

Tfupted  sutures,  and  the  skin  sutured  separately  with  black 
pcijied  gut.     The  part  is  covered  with  collodion  and  the  cath- 

m  long  as  it  does  not  irritate  (Catheterism,  p.  191). 

ipening  may  sometimes  be  closed  by  frequent  touchings  with 
Idine. 

1) PLASTY.  ^Flaps  may  be  raised  laterally,  slid  inward  with 
] against  the  catheter  and  united  at  the  median  line,  leaving 

;a  granulate  on  either  side;  or  a  flap  may  be  folded  upon  its 
tbove  or  laterally,  and  sutured  with  its  skin  surface  toward 
|y  tucking  its  margin  beneath  a  flap  raised  from  the  opposite 

tp  h  superimposed  upon  its  raw  surface.     The  scrotal  or  the 

may  be  utilized  if  necessary. 

»,  Delpech's,  or  other  operation  is  sometimes  successful  in 
Ifect. 
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In  subsequent  urinations,  the  cicatrix  should  be  supported  by  the 
finger.  The  occasional  passage  of  a  steel  sound  will  prevent  cicatricial 
stricture.  In  case  of  failure,  a  temporary  perineal  opening  should  be  made 
to  drain  the  urine  while  a  second  operation  is  performed. 

H^TOSPADIA. 

A  hypospadia  (5;ro  under,  and  *t-d<im  to  open)  is  a  congenital  abnoimal 
opening  in  the  lower  surface  of  the  urethra  at  any  point  between  the  end 
of  the  glans  and  the  prostatic  portion  of  the  urethra.  It  is  the  result  of 
failure  of  the  lateral  halves  of  the  penis  to  unite  in  the  median  line.  The 
MALE  sexual  organs  originate  from  the  Wolffian  body  and  ducts;  the  female 
from  the  Miillerian  ducts.  An  exto-endoblastic  structure  forms  the 
cxoACAL  MEMBRANE.  During  the  fourth  week  the  urgenital  sinus'  is 
noted.  In  the  second  month,  the  lower  part  of  the  sac  produces  the  pos- 
terior urethra  in  the  male.  The  anterior  division  of  the  embryonal  pouch 
results  in  the  formation  of  the  genito-urinary  organs,  the  posterior  in  the 
lower  intestines.  The  genital  tubercle  forms  the  penis  in  boys,  the 
clitoris  in  girls.  At  the  end  of  the  second  month  of  fetal  life  the  genital 
system  is  represented  by  the  Wolffian  body  and  the  vesical  dilatation  of 
the  allantois.  The  sexual  evidences  of  the  external  genitals  are  still  indis- 
tinct, being  represented  by  the  genital  eminences,  folds,  and  ridges;  the 
cloaca  has,  however,  separated  into  rectal  and  genito-urinary  divisions, 
the  division  being  completed  during  the  tenth  week.  Sexual  distinction 
is  present  by  the  end  of  the  third  month,  the  penis  and  prepuce  of  the 
clitoris  becoming  more  positive  in  the  fourth  month.  The  prostatic  and 
membranous  portions  of  the  urethra  are  developed  from  prolongations  of 
the  urogenital  sinus,  while  the  penile  and  balanitic  portions  are  formed 
from  the  genital  tubercle.  Accompanying  deformities  of  the  genital 
organs  often  cause  pseudohermaphroditism  and  confusion  as  to  sex,  espe- 
cially when  the  scrotum  is  cleft  and  the  testes  have  not  descended.  The 
vulvar  type  of  conformation  in  hypospadic  males  is  common,  owing  to 
an  arrested  development  of  the  inferior  genital  buds  at  the  time  when 
differentiation  of  sex  takes  place. 

This  deformity  may  extend  through  several  generations. 

A  hypospadic  opening  may  be  just  behind  the  glans  (balanitic)  or 
in  the  body  of  the  organ  (penile)  or  in  the  scrotum  or  perineum  (Fig.  119). 
The  urethra  in  front  of  the  opening  is  present  only  in  rare  instances,  prob- 
ably due  to  rupture  of  the  urethra  in  fetal  life,  as  the  kidneys  are 
said  to  secrete  urine  in  utero.  If  the  opening  is  in  the  glans  or  anterior 
urethra,  fertile  cohabitation  will  be  possible  if  there  is  not  so  much  incur- 
vation of  the  penis  during  erection  as  to  cause  emission  outside  the  vagina. 
This  can  be  partially  corrected  by  traction  on  the  dorsum  during  coition. 
In  the  penile  variety,  fecundation  is  difficult  or  impossible.  In  the  scrotal 
and  perineal  forms,  the  patient  is  incompetent  to  deposit  the  semen 
within  the  vagina  and  should  not  marry.  A  perineal  opening  also  renders 
urination  most  inconvenient  except  in  the  position  a.ssumed  by  females. 

» Piereol's  Anatomy,  1696. 
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Operation. —The  tmy  penis  of  a  small  child  is  diffieult  to  operate  upon 
and  until  the  first  years  of  life  are  passed  it  is  unwise  to  interfere.  Before 
^Jtrhe  child  mingles  with  his  fellows,  however,  by  the  age  of  five  or  six  an 
fctterapt  should  be  made  to  close  the  opening  and  spare  him  from  morti- 
ication,  if  the  deformity  is  noticeable.  It  is  of  course  easier  to  operate 
upon  the  larger  penis  of  an  adolescent  when  his  eooperatioii  can  be  secured, 
but  the  mental  effect  of  secretiveness  from  companions  produced  by  delay 
will  prove  mentally  and  morally  injurious  to  the  lad.  The  parents  should 
be  warned  that  several  operations  will  be  necessary  to  complete  the  cure, 
as  the  parts  are  thin  and  the  presence  of  urine  unavoidable.  Necessary 
delays  between  operations  may  occupy  months  and  imlimited  patience 
will  be  required.  Large  boys  and  joung  men  realizing  the  obstacle  to 
marriage  will  submit  themselves  to  much  discomfort.     If  a  scrotal  hypo- 


Crypt  Or- 
el ium 


Scrotum 
testicle 


FlO.  1 10. — I]ypo9p«dia  with  8cn>tAl  np^nirid;  rtnd  gut irr  along  under aurfacc  of  petiiM. 
(Pfaundler  unil  8(.-hiiL>«>tmann.) 

spadic  male  has  been  rash  enough  to  marry,  he  should  undoubtedly  submit 
to  operation.  Fertilization  can  sometimes  be  accomplished  by  a  mechanical 
appliance  that  w^ill  convey  the  semen  into  the  vagina  or  an  intra-uterine 
injection  of  semen  can  be  made. 

Operative  procedures  include: 

(1)  Straightf^ning  the  incurved  penis;  (2)  formation  of  a  urethra; 
(3)  final  closure  of  the  hypospadic  opening. 

In  all  plastics  of  the  penis,  the  chief  difficulties  will  arise  from  the 
shortenetl  conrlition  of  the  corpus  spongiosum.  This  is  often  so  short  that 
the  penis  is  held  in  close  apposition  to  the  scrotum,  of  course  preventing 
fertile  coition. 

L  Straightening  of  the  Incurved  Penis. — ^A  transverse  incision 
through  the  sheath  of  the  corpora  cavernosa  is  necessary,  sometimes  en- 
tirely througli  the  median  septum  nearly  to  the  dorsum.  The  penis  is  then 
stretched  and  straightened  and  into  this  gap  should  be  sutured  lateral  flaps 
of  skin  or  a  flap  drawn  from  the  excessive  preputial  fold.  ('Ollodion  along 
the  length  of  the  dorsum  will  assist  in  maintaining  position  even  during 
erections  or  the  penis  may  be  sheathed  in  adhesive  plaster.    After  the  incur- 
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vation  has  been  corrected  and  healed,  the  new  urethra  must  be  constnict/ed, 
2.  Formation  of  a  Urkthra.— In  the  balanitic  variety  the  defect 
may  be  arrested  by  laying  off  lateral  skin  flaps,  exposing  and  dissecting 
free  the  semblance  of  a  urethra  for  some  distance  back  of  the  opening 
(Fig.  120),  With  a  bistoury  or  a  punch,  a  channel  is  then  made  from  the 
abnormal  meatus  to  a  point  in  the  dorsal  aspect  of  the  tip  of  the  flexed 
glans.  Through  this  channel  the  newly  formed  ui'ethral  tul^e  is  drawn  and 
sutured  at  the  extremity.  The  skin  flaps  ai-e  then  sutured  in  place  (Fig.  121), 
It  is  difficult  in  the  firm  tissue  of  the  glans  to  construct  a  satisfactory 
urethral  canal  unless  a  good  gutter  alit?ady  exists.  When  the  corpus 
upongiosum  is  short  and  the  penis  incurved,  a  better  meatus  can  be  secured 


Fto.  120. — A,  iiicrMuit>  fur  funiin lion  uf  skinflapu*^  B,  tunAelling  of  Kliins  peiiiff.     i,HfckJ  * 


by  thus  tunnelling  the  glans  and  making  the  new  meatus  on  the  dorsal 
surface  of  the  tip,  thus  bringing  the  ejaculation  of  urine  and  of  semen  into 
more  favorable  position  (Fig.  121). 

The  method  of  Thiersh  forms  the  urethral  tube  by  making  deep  con- 
verging incisions  through  three-fourths  the  thickness  of  the  glans  idong 
each  side  of  the  urethral  gutter.  After  freshening  a  narrow^  surface  on 
the  outer  side  of  the  incisions,  the  raw  surfaces  are  brought  together 
over  a  cathetrr  and  sutured  in  position. 

Another  method  for  the  pemlk  portion  gives  a  double  thickness  of 
flap  that  is  helpful.  A  long  wide  flap  is  raised  from  one  side  of  the 
urethral  gutter,  with  transverse  incisions  at  the  ends,  and  dissected 
from  without  toward  the  metlian  line.  On  the  other  side  the  longitudinal 
incision  is  matle  parallel  to  the  gutter  but  only  as  far  outside  of  it  as  Ls 
needed  to  make  the  border  for  stitching  to  the  opposite  flap  to  form  the 
new  tube.    This  latter  flap  is  dissected  away  from  the  median  line.    The 

12 
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first  flap  is  now  reversed  with  its  skin  face  inward  and  sutured  to  the 
opposite  side  over  a  catheter.  The  second  flap  h  applied  witli  its  raw 
surface  upon  the  raw  surface  of  the  first  flap,  and  vSiitured  along  the 
margin  with  catgut  or  iron-dyed  silk  anointed  with  carbolated  cosmoline. 
Quilled  sutures^  shotted  lead  strips  and  silver  wire  have  the  advantage 
of  acting  as  splints. 

The  operations  of  Nove-.Josserand  anrl  Rochet  promise  hope  of  success, 
A  transverse  incision  is  made  in  front  of  the  abnormal  opening,  from  the 
extremities  of  which  long  incisions  are  made  backward,  parallel  to  and 
well  outside  of  the  aides  of  the  urethra  but  not  opening  it.  The  skin  is 
then  dissected  up  from  the  sides  toward  the  median  line  and  the  flap  is 

A  B 


¥lQ.  121.— .1,  new  uretlirii  drawn  througb  the  txlremity  of  tlie  glani*  peniB :  B,  n^W  areiljro  sulured 
in  place  and  covered  with  skjii  flapfl.    (.Beck.) 

inverted,  skin  inward,  around  a  soft  catheter  and  neatly  made  into  a 
tube  with  catgut  sutures.  The  posterior  sutures  of  black  silk  are  left 
long  as  tractors  and  are  threaded  on  a  needle  and  stitched  around  a 
rubber  catheter.  The  catheter  with  its  enveloping  tube  is  then  doubled 
upon  itself  and  drawn  by  a  slender  pair  of  toothed  forceps  through  a  tunnel 
cut  through  the  penis  to  the  dorsal  extremity  ut  its  very  tip  (Fig.  122). 
The  new  urethral  tube  is  then  sutured  to  the  glans  and  the  posterior  end  of 
the  catheter  pushed  into  the  bladder  and  retained  during  healing.  The 
new  urethra  is  united  to  the  original  tube  at  a  subsequent  operation.' 

Duplay's  method  necessitates  three  or  four  operations  with  many 
months  of  time.  For  the  penile  portion  of  the  plastic,  four  long  longitudinal 
flaps  are  formed.    The  two  inner  ones  are  sutured  with  catgut  with  bkin 

« Wilkrd.  Kcatinp's  Encyclo.  Db.  ChiU  iii.  657;  and  Supplement  1900,  860;  Archive* 
Pediatrics,  1880,  193,  385. 
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SURFACES  INWARD,  partially  enclosing  a  catheter,  or,  if  tissues  permit,  en- 
tirely enclosing  it.  The  two  outer  flaps  are  dissected  far  back  and  applied 
with  their  raw  surfaces  upon  the  raw  surfaces  of  the  inner  flaps  and  these 
sutured  with  oiled  iron-dyed  silk.  The  catheter  is  retained  in  the  blad- 
der as  long  as  it  is  well  borne. 

Another  operation  is  made  by  a  cross  incision  at  the  base  of  the  glans 
and  deep  incisions  far  out  to  the  sides  which  permit  a  flap  to  be  dissected 
back  to  and  around  the  abnormal  openings  forming  a  sac  like  that  of  a 
hernia.  By  stitching  wuth  catgut  around  a  catheter  a  tube  can  be  con- 
structed, which  tube  can  he  plaited  and  then  drawn  forwanl  through 
a  tunnelled  perforated  glans  and  sutured.     G.  H,  Mayo  and  Van  Hook 


VtCi.  12J.      .4,  hiujKillinii  of  peiiiet  uriJ  (tUu»;  U,  ?oinu»lK*ii  *»(  »  Lul>u  uj-uuinl  a  riilUt^Ur,    C,  ii»w  urcUiTil 
tube  re%'-ersed  uid  esarried  with  <»ihoter  through  a  tunntU  to  the  Up  u(  the  p«ai».    CRoctnet.) 

borrow  tissues  from  the  dorsal  surface  of  the  penis.*  Gouley's,  Sxyman* 
owski's  and  other  operations  are  also  useful.^ 

3,  Final  Closuue  of  the  Hypospadic  Orifice*— When  a  urethral 
canal  has  been  secured  in  front  of  the  opening  by  some  form  of  plastic^  the 
anterior  an<l  posterior  urethras  may  be  joined  by  a  final  plastic  closure, 
paring  the  edges  thoroughly  at  the  opening  and  turning  in  a  double  flap 
over  a  catheter  to  close  the  defect.  The  catheter  should  remain  in  the 
bladder  as  long  as  it  does  not  irritate.  An  external  perineal  urethrotomy 
is  helpful  in  tem|>orariIy  diverting  the  stream  of  urine. 

After  Treatment.^As  it  is  practically  impossible  to  retain  any  dress- 
ing on  small  children  unless  held  by  adhesive  plaster,  it  is  wiser  to  paint 
the  line  of  the  w^ound  with  compound  tincture  of  benzoin  and  apply  a  large 
pad  of  borated  cotton  held  in  place  with  a  diaper     If  older,  the  patient 

*^Jour.  Am,  Med.  Asstic.,  Apr  27.  1901. 

■IVuui.  Urologiciil  Soc.,  1907;  New  York  Med.  Jour.,  1906. 
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light  to  urinate  slowly,  to  support  the  wound  with  a  finger, 
n  in  bed  to  avoid  friction.  The  parts  may  be  cleansed  by 
|c  acid  solution  to  flow  over  them  after  each  soiling-  The 
Id  be  closely  watched  and  removed  if  irritating.  Iron-dyed 
laaily  found  but  in  young  children  chromicized  gut  may  be 
ir  boyH  a  soft  catheter  may  be  retained  for  several  days.  Erec- 
prevented  by  suppositories  of  opium  and  lupuUn  and  the 
|n  of  bromides.  After  the  final  closure,  the  boy,  if  old  enough, 
itle  pressure  with  a  finger  during  urination,  support  the  delicate 
for  several  weeks, 

.^ — While  the  preputial  and  scrotal  tissues  are  not  as  valuable 
loao  obtained  from  the  body  of  the  penis,  yet  the  preputial 
I  not  be  sacrificed  until  the  completion  of  the  cure  after  all 
[cedures,  as  its  tissues  may  become  necessary  for  the  plastic 
sometimes  be  utlHzed  by  carrying  the  glans  through  a  button- 
it  re  and  employing  one- half  the  thickness  as  a  flap  with  two 
h  pedicles  can  be  cut  loose  later.     In  f>erineal  and  scrotal 
I  loose  tissues  of  the  scrotum  can  be  utilized  for  plastic  flaps. 
»3  pinning  the  penis  to  a  thin  board  to  facilitate  paring  and 
large  boys,  subsequent  contraction  of  the  urethra  may  be 
the  passage  of  sounds.    The  most  common  cause  of  failure 
isufficiency  of  flaps  with  too  great  consequent  tension  from 


EPISPADIA, 

Ldic  congenital  malformation,  the  corpora  cavernosa  of  the 

|arated  and  the  urethra  exists  as  a  gutter  upon  the  dorsum 
tube  beneath.    This  vice  of  conformation  is  due  to  hereditary 

|m,  or  to  intra-uterine  injury  of  formative  cells.  Failure  of 
advancement  in  the  development  of  external  and  Internal 
•Ics,  and  irregularity  of  control  result  not  only  in  superim- 
;thra  upon  the  corpora  cavernosa  but  also  in  other  coexistent 

[s,  as  exstrophy  of  the  bladder,  pubic  fissure,  distorted  penis^ 
cryptorchidism.  The  broad  flattened  penis  sometimes  lies 
^bciominal  wall,  partially  covering  the  bladder  exstrophy, 
deformities  often  cause  confusion  as  to  sex  (see  Exstrophy 
irodism,  p.  188)  if  the  testicles  have  not  descended.     As  an 

jtrophic  male  is  not  capable  of  procreation,  it  is  wiser 
^m  w^hen  young,  thus  saving  him  from  the  usual  mental  and 

|ation  (p,  168). 

I. — Plastic  operations  are  even  more  uncertain  than  in  hj^o- 
the  commonly  associated  exstrophy  of  the  bladder  seriously 
le  procedure.^ 
til  proposed  plastic  operations  have  failed  to  secure  a  sphincter 

T  sufficient  to  control  the  flow  of  urine  except  for  a  short 
The  best  that  can  be  accomplished  is  to  carry  the  point 

[it  sufficiently  forward  and  to  the  lower  side  of  the  penia  to 

eatlog'B  Cydo,Dis.aiil.,m,658»ndvi,S61;  Arch. Pedmtrit^,  1886, 193.385. 
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permit  of  the  more  accurate  adaptation  of  some  form  of  portable  receptacle 
(Fig.  123).  All  operations  for  epispadias  and  exstrophy  have  proven  both 
tedious  and  unsatisfactory,  but  if  control  of  urine  is  secured,  such  results 
should  be  considered  as  successful.  The  most  serious  difficulty  in  the  way 
of  any  plastic  operation  for  this  deformity  is  to  secure  a  sphincter  that 
will  control  this  incontinence  which  debars  the  individual  from  employ- 
ment or  pleasure.  When  the  bladder  is  not  extroverted,  Beck*  advises 
the  dissection  of  a  large  wide  longitudinal  area  from  the  abnormal  dorsal 
groove.  The  incision  is  continued  around  the  malformed  urethral  opening 
and  carried  far  up  above  the  projecting  abdominal  fold.  Dissection 
is  made  upon  a  catheter  as  a  guide  until  sufficient  tissue  is  secured,  after 
which  a  transverse  incision  behind  the  glans  connecting  the  two  longi- 
tudinal incisions  completes  the  flap  (which  resembles  a  dissected  hernial 
sac),  the  neck  of  the  bladder  being  at  the  base.  This  sac  is  sutured  over 
the  catheter  into  the  form  of  a  tube.  The  body  and  glans  are  then 
perforated  with  a  bistoury  and  slender  grasping  forceps  are  carefully  car- 
ried through  the  new  tunnel,  after  which  catheter  and  new  sac-like  urethra 
are  together  pulled  through  the  opening  and  the  skin  sutured  over  the 
catheter  along  the  under  surface  to  the  tip  of  the  glans.  The  redundant 
prepuce  may  be  utilized  for  lateral  skin  flaps  to  prevent  contraction 
and  to  lengthen  the  penis.  This  operation  has  the  advantage  of  giving 
an  exit  for  the  urine  at  the  tip  of  the  penis,  lengthens  the  organ,  and 
facilitates  the  adaptation  of  a  portable  urinal. 

Scrotal  or  preputial  flaps  can  later  be  utilized  to  close  remaining 
defects.  N^laton*s  plan  of  borrowing  skin  from  the  abdomen  would  only 
be  serviceable  in  the  absence  of  exstrophy,  and  even  if  pubic  hair-bulbs 
are  primarily  destroyed,  subsequent  difficulties  are  likely  to  arise.  The 
raising  of  a  flap  from  the  skin  of  the  scrotum  and  passing  the  penis 
through  a  buttonhole  yields  an  improved  tube.  The  raw  surface  of  the 
flap  is  applied  to  two  longitudinal  raw  surfaces  on  the  dorsum,  a  strip  of 
skin  being  left  along  the  median  urethral  gutter. 

Thiersh's  plan  requires  four  operations  and  many  months.  The  first 
stage  contemplates  the  formation  of  a  meatus  and  the  closure  of  the  balani- 
tic  region;  the  second,  the  construction  of  the  penile  urethra;  the  third, 
the  buttonholing  of  the  prepuce  and  plastic  closure  of  the  extremity  of  the 
tube;  the  fourth,  the  closure  of  the  bladder  opening  at  the  base  of  the  penis 
and  connection  of  the  bladder  with  the  constructed  urethra.  Its  feasibility 
will  depend  upon  the  amount  of  deformity  in  penis  and  in  bladder. 

Duplay  also  divides  his  operation  into  four  stages,  with  practically 
similar  steps  to  those  adopted  for  hypospadias. 

When  accompanied  by  exstrophy  of  the  bladder,  as  is  usually  the  case, 
implantation  of  the  orifices  of  the  ureters  together  with  the  adjoining 
bladder  wall  into  sigmoid  or  rectum  (Maydl),  or  into  the  loin  (Bottomley), 
is  of  service.  (For  further  operative  details  see  Bryant's  or  Binnie's 
Operative  Surgeries.) 


New  York  Med.  Record,  Mar.  30,  1907. 
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EXSTROPHY   OF  BLADDER. 
Ectopia  vesicae;  extroverBioti;  hiatus  of  the  abdommal  wall. 

\y  of  the  bladder  is  fortunately  of  very  infrequent  occurrence, 
les  being  recorded  in  116,000  births.  It  is  so  disgusting  a 
]t  it  debar.-^  the  sufferer  from  all  pleasure  in  associating  with 
id  it  is  encouraging  to  know  that  two-thirds  of  the  victims 
|onephritia  before  reaching  adult  life. 

;t  unfortunate  malformation  is  produced  by  failure  of  the 
kinal  platea  to  unite  in  the  median  line,  resulting  in  absence 
r  wall  of  the  bladder  and  protrusion  of  the  posterior  wall  as  a 
|s  bearing  the  exposed  orifices  of  the  two  ureters  (Fig.  125). 
has  been  explained  as  the  result  of  pressure  upon  the  pubes 
[nbilical  cord  passing  between  the  legs  of  the  fetus.     The 
development  toeing  interrupted,  the  posterior  bladder  wall 
unites  ivith  the  abdominal  plates  by  slow  cica- 
trization.   Nearly  all  of  the  cases  occur  in  males 
and  are  accompanied  by  epispadias  (p*  ISO)  and 
often  by  fissure  of  the  pubic  bone,  cleft  scrotum, 
and  by  other  defects  that  render  the  question 
of  sex  uncertain  (.see  Hermaphroditism,  p.  1S8)* 
The  prostate  is  often  absent  and  double  hernia 
present.      In   females,   a   common   cloaca  may 
represent   vagina,  rectum  and  bladder,   but  if 
uterus  and  ovaries  exist,  impregnation  would  be 
possible.   The  ever  present  odor  of  decompodng 
urine  BoUing    the  clothes,  with  the    irritation 
of  the  exposed  biadder  and  the  exclusion  from 
respectable  society  sorve  to  degenerate  such  a 
patient  both  mentally  and  morally  and  to  con- 
vert him  into  a  sexual  pervert.      There  is  no 
record  of  an  exatrophic  epispadic  male  having 
been   fertile,   as   the   penis  is   always   d%varfed 
,bii;  uriiiaL         ^nd  deformed,*    The  testicles,  if  present,  should 
therefore  be  removed  at  the  time  of  the  plastic 
Is  relieving  an  important  degenerative  impulse   (p.  16S). 
fancy,  the  exposed  mucous  wall  must  be  protected  by  pads 
\ze  or  cotton  and  great  care  exercised  in  regard  to  cleanUness; 
v^ater,  petrolatum,  stearate  of  zinc,  etc.,  are  to  be  us^d  freely. 
its^  both  before  and  after  operation,  a  rublser  urinal  should 
|eive  as  much  as  possible  of  the  urine  (Fig.  123). 
linary  to  operation  Greig  Smiths  plan  of  retaining  a  patient 
tack  is  certainly  worthy  of  the  trial    He  testifies  that  under 
|t  and  protection  of  the  bladder  with  dextrin  and  oiled  silk, 
short  time  eutification  of  the  upper  portion  of  the  exposed 
to  the  ureteral  opemnga. 


main  of  SuriT-,  Apr.,  1899,  497;  Kmtitig'a  pjelop.  Die,  Chil.iit,  658,  and 

Pediatricg,  1886. 
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Operative  Treatment. — Operative  interference  is  indicated  as  soon  as 
the  child  has  pasaed  the  diaper-wearing  period,  not  later  than  two  or 
three  years, 

(1)  Plastic  operations  to  complete  the  imperfect  bladder  by  formation 
of  an  anterior  wiill  with  flaps  taken  from  the  abdomen,  thighs,  or  scrotum, 
or  by  a  separated  loop  of  intestine. 

(2)  Transplantation  of  the  ureters  into  rectum  or  sigmoid  or  vagina 
or  urethra  or  loin,  with  or  without  the  trigonal  orifices, 

(3)  Osteotomy  of  ilium  from  crest  to  sacro-iliac  foramen  and  forcible 
approximation  of  tlefident  pubea. 

(4)  Nephrostomy. 

(1)  Plastic  Closure  of  the  Abdominal  Opening* — The  operation 
of  plastic  closure  has  been  attempted  in  various  ways,  but  while  the  bladder 
wall  can  be  covered ^  urinary  continence  is  rarely  secured  and  the  use  of  a 
portable  urinal  is  still  necessary,  since  the  formation  of  a  sphincter  is  im- 
possible; temporaiy  damming  of  the 
fluid  is  sometimes  secured.  Several 
operations  are  ordinarily  required 
lilid  many  months  consumed  before 
even  partially  satisfactory  results  are 
secured,  i.^,,  a  reservoir  that  will 
retain  urine  for  several  hours  (Fig, 
124).  Flaps  may  be  secured  from 
the  abdomen  above  or  from  the  sides, 
or  from  the  groins  or  scrotum.  They 
may  be  applied  reverted  with  skin 
face  inward  and  lateral  flaps  super- 
imposed upon  the  raw  surface,  or  raw 
surfaces  may  be  applie<l  to  the  fresh- 
ened edges  of  the  bladder.  Some 
surgeons  permit  the  loosened  flap  of 
fikin  to  lie  in  the  groin  enclosed  in 
y^auze  for  t^n  days  until  its  raw  sur- 
face becomes  covered  with  epithelium,  after  which  it  is  placed  in  position. 

The  author  secured  a  fairly  satisfactoiy  plastic  result  in  a  child  five 
years  of  age  with  abwsence  of  abdominal  and  anterior  vesical  wall,  clubbed 
epispadic  penis  and  cleft  of  the  pubes  two  inches  in  width'  (Fi^.  125). 
An  inverted  U-sliaped  flap  was  cut  from  the  abdominal  wall  nearly  as  high 
as  the  epigastrium,  one-fourth  wider  than  the  bladder  in  order  to  allow 
for  shrinkage,  lie  versed  and  folded  downward  upon  its  base  with  skin 
Burface  inward,  it  more  than  covered  the  exposed  bladder  surface  without 
tension  on  the  sutures.  One-quarter  of  an  inch  outside  the  lower  and  lat- 
eral margins  of  the  opening,  an  undercutting  incision  raised  skin  and  fatty 
tissue  and  into  this  crevice  was  tucked  the  edgps  of  the  reverted  flap  with 
raw  face  outward.  Chromicized  gut  stitches  extending  through  fat,  con- 
nective tissue  and  under  layer  of  the  derm  (but  not  including  the  epidenn) 
anchored  the  flap  flrmly,  thus  slightly  inverting  the  edges  of  the  skin  and 
holding  the  two  raw  surfaces  in  apposition.    A  continuoua  circumferential 


Fio.  124,  — A  re«tilt  of  plaMic  op«ration  for 
r:<(sitrophv  of  tlie  blA'iilrr,  An  opftimg  «tiU  ^xist* 
ut  the  lower  an^le.  The  whit«  armk  reMniblinc  • 
p^cniA  t»  due  to  the  depottition  of  uritmry  Bvlta, 
IniSUlDAl  beniift  exists  on  both  aides. 


WUlard,  Ann.  Surg.,  jcxix,  1899,  497;  Tr.  Fhila.  Acad.  Sury.,  i.  131. 
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suture  added  to  the  support.  The  raw  face  of  the  reverted  flap  was  then 
covered  by  the  raw  face  of  two  lateral  flaps  drawn  in  from  pubes  and 
groins  on  either  side  (Fig.  126).  Under-cutting  incisions  and  sutures 
readily  closed  the  raw  surface  in  the  upper  abdomen  at  the  median  line 
and  the  two  lower  flaps  were  sutured.  The  wound  wa.s  kept  covered  with 
an  eighth  of  one  per  cent,  solution  of  formalin,  the  gauxe  being  changed 
as  often  as  soiled.  No  leal:age  occurred  through  the  stitch  holes  and  the 
opening  of  exit  at  the  bottom  was  narrowed  to  one-fourth  of  an  in  oh  in 
diameter,  against  which  opening  the  stunted  penis  could  be  pressed  as  a 
stopper.     Several  ounces  of  urine  could  be  retained  (Fig.   127). 

Greig  Smith,  Maury,  Wood,  Gibson,  Bigelow,  Thiersh,  Segond,  Pous* 
son,  Billroth,  Berg  and  many  others  have  devised  various  methods  but 
with  indifferent  results.*    All  such  flaps  should  be  larger  than  the  defect 


Fio.  126.— Exstrophy  of  the  blatldcr  with  flat  epi- 
fepa^iic  peniv  (»«  Fig.  i'2ti}. 


Fjo, 


2<l. —  FInps  fnam  ftt»ove  and  from  the  aide 
KUturihJ  over  ex.Htn>phy  {see  Fig.  I  US). 


to  be  covered,  in  ortler  to  allow  for  contraction,  and  the  base  should  be 
planned  to  give  good  arterial  supply.  One  disadvantage  of  flaps  with  skin 
turned  inward  is  the  growth  of  hairs  in  the  bladder  and  their  subsequent 
incrustation.  The  hood  of  a  hypospadic  or  epispadic  penis  may  be  uti- 
lized for  flaps.  The  infectious  character  of  the  irritated  mucous  membrane 
may  be  altered  by  preliminary  silver  nitrate  treatment. 

(2)  Ureteral  Implantation.  —  Pyelonephritis  from  infection  of 
the  kidneys  is,  of  course,  the  most  serious  complication  in  all  operations 
where  the  bowel  is  employed  as  a  reservoir.  TKis  result  is  likely  to  finally 
occur  in  a  large  percentage  of  the  cases  of  implantation.  The  question  of 
kidney  infection  may  be  determined  by  ureteral  catheterization.  Hartley 
reports  a  mortality  of  15  per  cent,  in  forty-six  cases  J   Moynihan*  has  trans- 


*  A«  these  are  never  emergency  operationg  and  are  described  in  Operative  Surgeriea, 
epace  will  not  be  taken  for  their  technic.    See  Bryant's  Operative  Surgery,  ii,  ll5l\ 
Btnnie's  Oper.  Surg. 

'  Hiirtley,  Ann.  Surp,,  July.  1001,  xxxiv.  25;  Med.  News,  Aug.  29.  1903. 

^Muvnihan,  Ann.  Suri;.,  Feb.  1^06,  xJiii»  237. 
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planted  the  entire  wall  of  the  bladder.  Rectal  or  sigmoid  implantation  of 
the  ureter  (ureterorectostomy)  is  the  best  procedure,  but  the  prognosis  is 
ver>'  unfavorable  as  to  subsequent  kidney  infection.  Maydl-Gersung's 
ureterolrigonal  implantation  of  the  orifice  of  the  ureters*  together  with 
the  surrounding  bladder  wall  into  the  sigmoid  or  rectum  offers  the  best 
hope  of  preventing  ascending  infection  to  the  kidney.  This  intraj^eritoneal 
operation  has  been  followed  by  '29  per  cent,  of  mortality  from  peritonitis 
and  shock.  Infectious  pyelonephritis  however  is  not  eliminated.  Celi- 
otomy is  followed  by  extirpation  of  the  bladder.  In  seventeen  eases 
Lewis  reports  intestinal  urinary  continence  for  from  thi-ee  to  seven  hours 


Fto.  127. — Ab«eocie  of  symphyMiA  pubiii  in  the  «acitn>pfue  cpitpadic  mule  thown  in  Fif.  125. 


in  all  but  two  instances.  Fowler  reports  a  patient  living  and  well  nine 
years  after  implantation  of  the  ureters  into  the  rectum.  He  performed  a 
median  celiotomy » inci.sed  the  posterior  peritoneal  layer,  cut  off  the  ureters 
and  transferred  them  obliquely  through  the  submucous  and  mucous  tissues 
of  a  tongue-shaped  flap  lifted  from  the  rectum.  This  flap  and  the  course 
of  the  ureters  through  it  evidently  acted  somewhat  Uke  the  normal  ureteral 
bladder  valve.'  Berg'  advises  operation  at  two  or  three  periods  as  there 
is  great  danger  of  peritoneal  infection  from  urine  or  feces  in  10  to  20  per 
cent,  of  operations.    When  the  ureter  is  too  short  to  reach  the  sigmoid  ha 


*  Mnydl,  for  bibliography  see  Ann.  of  Surg.^  xxxiv,  57,  and  Revtie  de  Gyn.  et  da 
Chir..  lOaS.  vii;  WSpti.  nie*1.  Woclischr,  xhai,  28,  1896,  and  xxy,  25,  1894. 

*  Fowler,  Treatiae  on  Surpery.  ii»  313. 
■Beis,  Sui^M  Gyn.*  and  Obat.,  Oct.,  1907. 
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|ion  of  the  small  intestine,  using  it  as  a  splice  to  carry  urine 

The  bladder,  except  the  ureteral  upenings,  la  excised. 

bid  has  been  found  to  be  the  most  suitable  reservoir  since  it 

|retaining  urine  for  several  hours  and  of  voluntarily  expelling 

,    The  sphincter  of  the  rectum  is  also  efficient  in  securing 

several  hours,  unless  proctitis  occurs. 

of  the  extraperitoneal  operations  is  Buchanan's^  nreteral 
[a  the  rectum,  an  operation  that  has  been  followed  by  only 
It  is  commenced  by  carrying  a  catheter  into  each  ureter 
lie.  A  button  of  mucous  membrane  one  centimetre  in  di- 
\en  removed  with  the  orifice  of  each  ureter  and  the  tube 
I  for  about  four  centimetres.    The  peritoneal  cavity  if  injured 

1  the  catheters  withdrawn.  A  finger  in  the  rectum  pushes 
;o  the  bladder  and  a  transverse  incision  permits  cautious 
itil  the  rectal  wall  is  reached,  A  pair  of  blunt  forceps  is 
jrough  the  anus  and   made   to  protrude   below  and  behind 

A  small  incision  over  the  points  permits  them  to  seize  the 

ureteral  rosette  and  draw  it  into  the  rectum  and  out  of  the 
Ichoring  chroniicized  gut  suture  is  placed  in  the  membrane 
I'ing   the   ureter   and   the   button   is   withdrawn   within  the 

loosely  sutured.  The  other  button  is  treated  similarly  by 
d  incision.  The  ureter  must  not  be  injured  or  kinked.  The 
[ending  ureteral  infection  of  kidneys  is  great  whether  cases  are 
1  or  not. 

y  ^  contends  that  the  loin  is  a  more  convenient  position  for 
n  of  a  receiving  apparatus  for  the  urine.  He  advises,  there- 
|ing  of  the  uret42ra  upward  into  this  position,  followed  by  the 

the  bladder,  but  kidney  infection  is  not  avoided  aa  infec- 
loriated  skin  is  probable. 

l>tation  of  an  apparatus  which  will  absolutely  receive  all 
lit  J  either  in  perineum  (Fig.  123,  p.  182)  or  loin  (Fig.  128). 
Ial  Ghaft.^ — ^A  section  of  ileum  with  attached  mesentery 
Uplanted  and  sutured  with  mucous  face  inward  around  the 
e  defect  to  form  an  anterior  wall  of  the  bladder.  Ente- 
berformed  and  the  abdominal  wall  closed  over  the  defect. 

[JTOMY   AND    AfPHOXIMATION   OP   THE    IXNOMINATE    BONES. — 

*o  or  more  inches  in  the  pubic  bones  has  led  Trendelenburg, 

Kuster  and  others  to  divide  the  sacro-iliac  synchondrosis  or 

lor  tlie  pubes  and  to  forcibly  bring  the  pubic  bonea  in  apposi- 

|n  and  suture  them  together,  and  close  the  bladder  defect  by 

These  operations  are  severe^  the  mortality  high  from  wound 

the   results    imperfect,  but   Trendelenburg  considers   thia 

[Tied  with  a  plastic  flap  superior  to  ureteral  transplantation. 

|tic  operation  is  best  suited  to  young  children  before  the 

Ln  X-ray  will  determine  the  amount  of  pubic  separation.    If 

full  bibllqgr&phy  and  description  »ee  Surg.,  Oyn.,  and  Obstet.,  Feb., 

|r.  Med.  Assoc.,  July  13,  1907,  141. 

:.*  Gyn.,  and  Obetet..  Oct.,  1907;  Practitioner,  London,  1909»  bcxxli,  450. 
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me  is  freshened  and  wired  it  is  liable  to  become  infected  from 
urine.    An  iron  wedge  may  be  inserted  to  keep  the  iliac  gap 

Igluteal  vessels  must  be  avoided  (Fig.  127). 
I's,'  PefcersV  Lendon's,^  Bergenheim's  and  Pozzi's  operations 
ccessful,  a  small  button  of   vesical  tiesue  with  the  ureteral 

|ng  transferred. 

•HHOSToMV.  —  Nephrostomy    with  'permanent   tube    drainage 
>1T  of  the  ureters  has  also  been  proposed. 

\reaim^nt.—ThQ  child  should  be  placed  upon  a  gas-pipe  bed 

covemd  with  canvas  in  two  sections  with  opening  opposite 

frame  is  placed  on  blocks  and  the  urine  is  permitted  to  drop 

:acle  as  fast  as  discharged.    Retention  of  the  hips  in  a  warm 

|ath  is  helpful.     In  either  flap  or  anastomosis  operation  the 
kept  ripjidly  upon  its  back  for  several  weeks,  and  cr>4ng 
should  therefore  have  weeks  of  preparatory  retention  in  this 


HERMAPHRODITISM. 

:iation  of  mx  does  not  occur  in  fetal  life  until  the  ninth  week, 

genital  tubercle  is  developed  as  earl}^  as  the  fifth  week.    At 

riod  the  labioscrotal  folds  appear  on  either  side  of  the  genital 

'his  tuliercle  develops  in  the  female  into  the  clitoris,  the  inner 

becoming  the  labia  minora  and  the  outer  the  labia  majora^ 

[Ivar  cleft  is  produced  from  the  urogenital  sinus.     At  this 

a  slight  elevation  of  the  penis  or  clitoris  and  a  cleft  below  of 

l1  sinus.    Later,  the  integumentary'  folds  develop  into  the  labia 

lite  to  form  a  scrotum.    The  sides  of  the  urogenital  canal  pro- 

|a  minora,  or,  in  the  male,  the  urethra.    The  urethra  is  formed 

lal  extension  fon\^ard  of  the  epithelial  ridge  of  the  cloaca! 

|ong  the  under  surface  of  the  genital  tubercle.    The  lips  of  the 

^ve  unit*;  to  form  the  urethral  canal.     Faulty  and  unguided 

results  in  hypospadia  or  in  epispadia.    Herechty,  traumatism, 

with  central  supervision  of  development,  non-union  or  Imper- 

tubular  prolongation  of   the  urogenital  sinus,  or  deviations 

'rfect  union  in  any  of  these  processes  may  give  rise  to  mal- 

jans  and  produce  confusion  as  to  sex,* 

the  vulvar  type  of  conformation  is  the  most  common,  it  is. 

of  uncertainty,  to  baptize  the  individual  aa  a  boy  until  later 

of  sexual  attraction  and  other  characteristics  have  become 

^OHERMAPHRODITE  is  flJi  individual  whose  sex  is  uncertain, 
to  malformations  of  the  genital  organs  or  to  the  apparent 

|rgans  belonging  to  both  sexes.  A  male  infant  with  diminutive 
^nis  with  urethral  opening  in  the  perineum,  cleft  scrotum  and 

Jour.  Amer.  Med.  Amboc.,  1905,  xlv,  890. 
idt.  Med.  Joiir.,  June  22,  1901. 
|Trans.  Australian  Med.  Cong.,  190L  ^ 

itlography  and  diecti^ion  of  hermaphroditisin  may  be  found  id  an  article  by 
[eating's  Cyclopiedia  of  Diseaaea  pf  Children,  iiij  668* 
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Fig.  120.  —  Planter  caAt  uf  a  paowlohormaphroditio 
female  with  enlAr|«d  ditoria.  Tliere  in  do  rettson  to  believe 
ttiat  the  organ*  labellAd  test^R  were  not  fiup«rTiiiinemry 
ovariea.  The  patient  iiiMi9truAt«d  Kod  hod  femiaine  char- 
ftcteristiea^    (S«yre,> 


undescended   testicles    presenta    more  evidences  of  vulvar  conformation 
than  does  a  female  child  with  atresia  vaginie  and  elongated  clitoris. 

TRrE  HERMAPHkODiTisM,  Vera  lateralis,  probably  never  exists,  although 
many  apparent  in.stances  of  such  condition  are  i^corded.  When  carefully 
examined,  it  will  usually  be 
found  that  the  organs  desig- 
nated as  a  testicle  and  an  ovary 
have  really  been  a  duplication 
of  an  ovary  or  of  a  testis, 
malplaced  and  defonned. 

Four  ovaries  occasionally 
exists  as  seen  in  the  specimen 
shown  in  Fig.  129,  which  is 
evidently  taken  from  a  female 
with  enlarged  clitoris;  there  is 
no  evidence  to  show  that  the 
organs  labelled  *' testes"  are 
not  simply  supernumerary 
ovaries.'  Spurious  hermaphro- 
ditism is  the  rule.  For  instance, 
during  an  operation  for  hernia 
a  child  presenting  the  perfect 
external  genitalia  of  a  girl,  had  a  supposed  ovary  removed  from  the  hernial 
sac.  This  organ  when  examined  proved  to  be  a  normal  testicle.  A  hernia 
on  the  opposite  side  appeared  lat**r,  which  on  operation  was  found  also  to 
contain  a  testicle.  It  was  therefore  deemed  advisable  to  unsex  the  indi- 
vidual and  permit  him  to  remain  a 
neutraL  A  small  vagina  was  present, 
but  no  uterus  or  ovaries  could  be 
located  (Fig.  130), 

In  another  case,  organs  that 
were  supposed  to  be  a  uterus  and 
tubes  were  removed  by  operation 
from  the  reputed  father  of  twin  chil- 
dren. The  masses  were  found  to  be 
testicles.* 

A  patient  of  the  author's  with 
diminutive  penis,*  cleft  scrotum  and 
perineal  meatus  (Fig.  118,  p,  173), 
lived  as  a  maid  until  at  thirty  his 
testicles  descended,  beard  appeared 
and  his  sexual  attractions  turned 
toward  females. 

In  after  life  these  mentally  perverted  individuals  are  liable,  from 
pecuniary  motives  or  for  the  sake  of  notoriety,  to  greatly  misrepresent 
actual  conditiona.    A  female  with  elongated  cUtoris,  after  having  bome  a 


Fi'i.  I  'J'       r'i,^^T'^ia!  (TTiitaUof  a  p*eudoh<'rtna- 

p1ir(«liT.--    t";-»rii.  ^^  Ihmm. -iiii  int:  i 'jn-iiitioiii*  for  ItAmia, 


*WiIlapd,  Kefttinp'9  Ency.  Dis.  of  Children,  tii,  667;  Am.  Jour.  Ob»t©t.»  1887,  423. 

*8uTg.    Gyn.,  and  ObBtet.,  Oct  .  1907,  484. 

*Wi]lArd.  Tr.  Phil.  Obstet.  Soc.,  1S72;  Jour.  Amer  Med.  Anoc.,  v,  27,  1907,  iSia 
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Ireadily  pose  as  a  man,  and  after  marriage,  with  the  aid  of  a 
|ice,  proclaim  herself  the  father  of  an  infant.'  The  statements 
jnala"  as  to  their  power  to  occupy  both  relations,  i.e.,  father 

are   certainly  open   to  grave  suspicion   of   exaggeration  or 
in  reports  a  pseudofemale  husband  who  hud  borne  a  child, 

lovvledged  to  have  cohabited  with  a  male. 

tsED  or  CRQSBBD  hermaphrodiUsni  with  excess  of  either  male 

|;anij  occasionally  occurs. 

it.— Plastic  surgery  is  capable  to  a  certain  degree  of  improving 
[epitipadias,  etc.,  of  unloosening  a  webbed  penis,  or  of  liberating 
^en  it  is  concealed,  or  of  removing  an  elongated  clitoris.  The 
|on,  however,  should  not  be  performed  until  the  question  of  sex 
iitively  determined.  Any  operation  that  offers  prospect  of 
[d  be  undertaken  before  the  age  of  five  years,  for  reasons 
16S.  When  the  malformations  are  so  great  as  to  preclude 
|y  of  procreation  it  is  wise  Burger>'  to  unsex  the  patient  at  an 

both  physical  and  moral  reasons, 

:amination  per  vaginam  is  practically  impossible  at  birth,  the 
an  with  caution,  under  ether,  be  introduced  into  the  rectum 
[lanual  palpation  much  information  can  be  gained.     In  boys, 

of  a  prostate  and  of  intrapelvic  testicles  should  not  be  mis- 
Irus  and  ovaries. 

WOUNDS  OF  THE  PENIS  AND  URETHRA. 

^"ounds  of  the  penis  from  falling  on  glass  or  sharp  objects  give 

hemorrhage.  The  dorsal  or  the  f renal  artery,  if  divided, 
Bleeding  from  the  helicine  arteries  may  be  arrested  by  hot 
^e  or  alum  or  adrenalin  or  by  pressure  of  the  hand  or  by  tight 
h  bo  rated  gauze  and  adhesive  strips.  Hemorrhage  having 
'dt  ciitgut  sutures  should  be  inserted  as  necessary.  Cocaine 
band  around  the  penis  will  control  the  pain  of  suturing.  The 
|1  be  thoroughly  disinfected  and  sterile  bo  rated  gauze  fastened 

strips,  leaving  the  meatus  exposed.     In  infants,  sterilized 

|>e  held  in  place  with  a  diaper,    JDressingti  should  l^e  disturbed 

jly  as  possible,  as  healthy  urine  is  not  septic.     Erections  in 

ould  be  controlled  by  opium  and  lupulin  suppositories  with 

salix  nigra  at  night. 
[^  lA  viciously  severed,  even  entirely,  the  vascularity  of  the  part 
in  attempt  should  be  made  to  save  the  organ  by  suturing  both 
iiosa  and  urethra.    The  genital  organs  are  a  favorite  site  of 

razor  of  the  colored  man. 
[vounds  of  the  urethra  should  be  sutured  at  once  with  chro- 
nserted  into  the  submucous  tissue  and  inverting  the  mucous 
A  catheter  may  be  retained  in  the  bladder  in  these  cases  if  it 
|vG  irritating.  The  cicatrix  for  two  wrecks  must  be  supported 
during  urination.  The  dressings  must  be  thoroughly  aseptic 
Lnd  erections  vigorously  controlled. 

*  Willard,  Amer.  Jour.  ObBtet.,  1876,  ii,  501. 
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Catheterization. — In  crushes  and  tears  op  the  perineal  urethra, 
as  frequently  happens  from  falling  astride  of  a  fence,  it  will  be  fortunate  if 
the  surgeon  sees  the  boy  before  any  extravasation  of  urine  has  taken  place. 
He  may  then  carry  into  the  bladder  a  large  silver  catheter,  the  very  long 
eye  of  which  is  closed  during  introduction  by  a  spirally  cut  obturator  (Fig. 
136,  p.  197)  so  as  to  ensure  the  absence  of  clotting  of  blood  in  the  eye  or  tube.* 
This  obturator  is  suddenly  withdrawn  after  the  bladder  is  entered,  thus 
giving  suction  power.  If  clots  obstruct  the  instrument,  the  obturator  may 
be  reintroduced  and  the  tube  cleared.  If  the  surgeon  is  possessed  of  untir- 
ing patience  and  skilled  manipulative  experience  and  never  allows  the 
point  of  his  catheter  to  be  deviated  from  the  median  line  he  will  avoid  mak- 
ing a  false  passage.    A  metal  catheter  is  better  than  a  gum  instrument 


Fio.  131.— Method  ur  nhtaiiiinK  urine  for  examination  in  a  .small  Iwiy:  .1,  witha<lhe>iv«>plu.<t(.>r:  B,  with 
a  bandaKC  and  te.st  tube.     (Pfaundler  and  Schlossmann.) 

and  in  experienced  hands  is  less  likely  to  produce  false  passages  since  the 
position  of  its  point  can  be  definitely  known.  A  filiform  bou«j;ie  is  usually  a 
delusion  and  a  snare.  The  largest  sized  admissible  catheter  is  both  easier 
and  safer. 

The  catheter  and  the  hands  of  the  surjreon  must  he  thoroughly  asepti- 
cized, the  glans  penis  washed  with  boric  solution,  and  a  sterile  oil  or  jelly 
lubricant  employed. 

Catheterization  of  a  male  infant  rer]uires  an  exceedin^^ly  small  instru- 
ment and  correspondinf^ly  great  caution  in  introduction.  For  one  unac- 
customed to  the  oix»ration,  a  very  soft  rubber  instrument  may  ho  safest. 
A  laboratory  specimen  of  urine  may  Ix^  obtained  as  .*<hown  in  Fig.  VU. 

To  retain  a  soft  catheter  in  the  blatlder  of  a  child  is  a  very  tlifficult 
matter,  even  with  adhesive  plaster,  and  the  irritation  and  traumatism  from 
friction  usually  compels  early  removal. 


» Willard,  Blood  Catheter,  Phila.  Metl.  Times,  xvi,  S'^. 
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wounds  with  extravasation  the  presence  of  a  catheter  in  the 
le  least  of  two  evils,  and  it  should  be  retained  until  signs  of 
ion  are  present.    In  tractable  boys,  the  catheter  may  be  with- 
|)n  tis  swelling  has  subsided  if  extravasation  has  not  occurred 
urethrotomy  has  not  been  done.     An  experienced  surgeon 
tome  familiar  with  the  route  of  the  urethra  and  will  draw  the 
injury.    When  reintroduction  is  to  be  made  after  withdrawal 
or  other  cause,  a  filiform  bougie  of  double  length  or  a  blunt 
introduced  through  the  calibre  into  the  bladder  to  serve  as 
itroduction.    In  the  majority  of  cases  a  finger  introduced  into 
Ivith  thumb  on  the  perineum,  will  locate  the  route  of  the  cath- 
[vithdrawn,  and  by  remaining  in  position  will  accurately  guide 
;trument  into  position.     In  an  emergency  a  curved  grooved 
lan^jwer.    When  a  silver  catheter  is  used,  the  secret  of  success- 
wit  h  out  injury  lies  in  keeping  the  handle  of  the  instrument 
[&ELT  IN  THE  MEDIAN  LINE  of  the  body,  and  the  point  along  the 
URETHRA  until  the  bladder  is  reached.    The  handle  should 
Led  from  the  abdomen  until  the  finger  in  the  perineum  or  rec- 
|es  that  the  bulbous  portion  of  the  urethra  has  been  reached, 
>should  be  quickly  carried  in  the  arc  of  a  circle  beneath  the 
|ubes  and,  guided  by  t^e  finger,  passed  into  the  bladder. 

of  long  slow  distention  the  bladder  should  not  be  entirely 
le  author  once  encountered  a  case  of  "incontinence"  that  had 
four  months.     The  bladder  contained  29  pints^M  ounces — 
filled  the  entire  abdomen.* 

I  the  Bladder. — When  the  catheter  fails  to  relieve  the  distention, 
naxy  be  tapped  with  a  fine  trocar  or  aspirator  without  touching 
im  by  keeping  close  above  the  pubes  and  puncturing  downward 
cl.    The  rectal  route  is  not  as  safe. 

itioii  of  Urine. — Following  a  wound  of  the  urethra  the  escape 
I  the  surrounding  injured  tissues  is  the  signal  for  violent  inflam- 
mably sloughing,  gangrene  and  sepsis  if  unrelieved, 
of  the  aperture  will  determine  the  direction  and  the  degree  of 
,  as  the  perineal  fascias  control  its  dissemination.     The  an- 
hral  perineal  region  is  that  portion  in  front  of  a  Une  drawn 
ubcrositiee  of  the  ischia,  and  is  covered  first  by  the  superficial 
a,  which  lies  directly  beneath  the  skin  and  is  continuous  with 
111  fascia  of  the  neighboring  parts.     This  is  sometimes  called 
['  of  the  fiufjerficial  fascia;  beneath  it  is  the  second  or  deep  layer 
surpcally  be  well   divided  into  two    portions, — the  middle 
ia^  which  constitutes  the  covering  of  the  ischiocavemosus  or 
the  bulbocavemosus  or   accelerator  urinae  and  the  trans- 
muscles.    This  fascia  is  attached  to  the  rami  of  the  pubes  and 
[pxtemally  to  the  crura  of  the  penis  as  far  back  as  to  the  tuber- 
joslerior  border  curving  down  behind  the  transverse  perineal 
aohed  to  the  deep  perineal  fascia,  or  triangular  Ugament,  thus 
ng  off  the  anterior  from  the  posterior  perineum.    Anteriorly, 
ms  with  the  dartos  of  the  scrotum. 


»WiUanl,  Brit.  Med.  Jour.,  1885,  ii.  1104. 
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The  TRIANGULAR  LIGAMENT  OF  deep  PERINEAL  FAsaA,  it  should  be 
remembered,  is  in  no  sense  a  ligament,  but  a  dense  expansion  of  the  fascia 
propria  closing  up  the  anterior  portion  of  the  inferior  strait  of  the  pelvis. 
It  is  firmly  attached  to  the  symphysis  and  subpubic  ligaments  and  along 
the  rami  of  the  pubes  and  ischia  above  the  crura  penis.  It  supports  the 
prostate  gland  and  between  its  two  layers — one  of  which  arises  from  the 
anterior  lip  of  the  ramus,  the  other  from  the  posterior — encloses  the  mem- 
branous portion  of  the  urethra,  Cowper's  glands,  the  artery  and  nerve  of 
the  bulb,  a  venous  plexus,  the  pudic  nerve  and  vessels,  and  the  compressor 
urethrsB  muscle.  Its  base  becomes  blended  with  the  middle  perineal  fascia 
at  the  central  tendinous  point  of  the  perineum  (Fig.  132).  The  superior 
layer  of  the  triangular  ligament  is  derived  from  the  obturator  fascia.  The 
fascial  attachments  will  at  once  explain  the  fact  that  as  long  as  they  are 
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Suspenaoty  l!|«nient  of  penis  __ 
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Fio.  132. — Diagrammatic  sagittal  section  showing  relations  of  fascial  layers  of  perineum.    (Piersol.) 

intact,  the  urine,  if  escaping  in  front  of  the  triangular  ligament,  is  shut 
off  from  the  posterior  perineum  and  can  only  make  its  way  forward  to  the 
scrotum  beneath  the  dartos  muscle,  along  the  under  surface  of  the  penis 
and  upward  into  the  tissues  covering  the  abdomen.  It  does  not  work 
down  upon  the  inside  of  the  thighs,  nor  backw^ard  toward  the  rectum,  un- 
less the  prostatic  region  is  injured.^ 

If  rupture  occurs  in  front  of  the  posterior  part  of  the  bulb,  the  urine 
will  be  limited  by  the  attachments  of  the  deep  layer  of  the  superficial  fascia. 
The  urine  cannot  reach  the  ischiorectal  fossa  on  account  of  the  fascial  at- 
tachment to  the  base  of  the  triangular  ligament ;  it  cannot  reach  the  thighs 
because  this  fascia  is  attached  to  the  ischiopubic  spine,  consequently  it 
must  make  its  way  into  the  scrotal  connective  tissue  and  above  the  pubes 
to  the  abdominal  walls.  Injury  of  the  membranous  portion  carries  the 
urine  primarily  between  the  layers  of  the  triangular  ligament  where  it  is 
temporarily  retained  under  tension  until  suppuration  or  sloughing  occurs. 


13 


» Willard,  Archives  of  Pediatrics,  1886,  65. 
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I  occurs  in  the  prostatic  portion  behind  the  superior  layer  of  the 
Aliment ^  the  urine  may  work  backward  around  the  rectum  or 

he  thin  pelvic  fascia  to  the  subperitoneal  connective  tissues, 
jttravasation  is  in  front  of  the  Buperficial  perineal  fascia,  the 
|ake  its  way  in  all  directions.  Pus  infection  speedily  breaks 
Fascial  boun<larie9. 

It. — The  perineal  tissues,  after  a  wound  of  the  urethra,  should 
irrigated  with  hot  carbolized  solution,  and  wet  boracic  dress- 

or  the  patient  may  sit  continuously  in  a  hot  bath.    If  signs  of 

extravasation  of  urine  appear,  the  perineal  region  must  be 
Ipencd  by  extensive  incisions,  stimulants  given,  and  antistrep- 
]n  administered.    If  extravasation  has  occurred,  the  anatomical 

toted  are  important  in  determining  the  site  of  the  rupture. 

Tinea!  urethrotomy  under  ether  should  be  at  once  performed, 

upon  a  staff  in  the  urethra  in  the  median  line,  searching  for 
linciHLng  it  cleanly  and  puncturing  thoroughly  all  the  surround- 

lat  arc  infiltrated  with  urine,  blood,  and  pus,*    The   catheter 

*eded,  as  the  urine  will  escape  by  the  wound.  As  the  urethra 
InulatioHj  steel  sounds  must  be  frequently  introduced  to  mold 
3  new  urethra.     If  the  urethra  has  been  entirely  torn  across, 

lid  be  sutured.  The  search  for  the  posterior  segment  is  facO- 
liering  strictly  to  the  median  line  and  by  using  a  straight  sound 
jii-ector  through  the  perineal  wound. 

ED  AND  Contused  Woundb. — Lacerated  and  contused  wounds 
|y  kicks,  blows,  or  vicious  handling  of  the  parts.    The  frenal 

letimes  torn  in  coitus.  Extreme  laceration — fracture  of  the 
■ge  boys  may  occur  from  sudden  bending  of  the  organ  while 
If  the  skin  remains  intact,  the  extravasation  of  blood  wiU  be 
organ  is  bent  to  one  side  the  skin  should  be  incised,  hemor- 
d,  and  the  firm  fibrous  capsule  of  the  corpora  cavernosa  sutured 
■ized  gut  to  prevent  subsequent  deformity.     It  is  difficult  to 

;an  so  variable  in  size^  but  after  thorough  cfeansing,  aseptic 
it  pieces  of  whalebine  or  match  sticks  may  be  bound  in  place 
|c  strips.  Excessive  edema  in  lacerated  wounds  may  be  re- 
assure or  by  pimcture  and  by  aseptic  dressings. 


I FORATE  MEATUS;   URETHRAL  ATRES  Li  ;   CONGENITAL 
OCCLUSION, 

|r\dous  meatus  or  urethra  is  rare,  but  if  present  may  lead  to  the 
I  a  urethral  fistula  by  bursting  of  the  canal  in  intra -uterine  life, 
delay  in  the  passage  of  urine  by  the  infant,  the  surgeon  should 
|iuine  the  penis,  but  should  not  be  in  haste  to  interfere  as  a  few 
rriay  result  in  voluntary  expulsion  of  the  colorless  water,  espe- 
nfant  is  placed  in  a  warm  boric  acid  bath. 
jion  is  discovered  at  the  meatus,  the  membrane  may  be  punc- 
png  the  canal,  a  small  catheter  or  sound  or  a  grooved  director 

>Wilkrd,  Arehives  PtediatHcs,  Feb.,  188*1,  68. 
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may  be  gently  introduced.  Complete  closure  of  the  anterior  canal  may 
require  slitting  of  the  tube  and  the  plastic  formation  of  a  new  urethra,  or 
in  narrowed  strictures  internal  urethrotomy  may  be  practised. 

FOREIGN  BODIES  IN  URETHRA  AND  BLADDER. 

Vesical  calculi  may  escape  from  the  bladder  and  lodge  in  the  prostatic 
or  penile  portion  of  the  urethra.  Boys  and  girls,  especially  after  the  time 
of  puberty,  frequently  introduce  foreign  bodies  into  the  urethra  either  for 
sexual  excitation  or  to  relieve  strictural  retention.  The  variety  of  these 
objects  is  great:  pencils,  beads,  sticks,  pins,  glass  rods,  hairpins,  and  articles 
of  unusual  shape  are  often  introduced  by  lecherous  or  drunken  adolescents.' 
Old  brittle  catheters  frequently  break  and  a  piece  is  carried  by  the  reverse 
action  of  the  compressor  urethra;  muscle  backward  into  the  bladder,  or  a 
too  short  catheter  may  escape  from  the  grasp  of  the  surgeon  and  quickly 
make  its  way  into  the  viscus.  If  retained  in  either  urethra  or  bladder, 
these  objects  induce  an  abscess  or  a  calculus,  especially  as  their  presence 
is  likely  to  be  concealed  until  pain  or  other  trouble  compels  confession. 
Even  then  the  surgeon  must  be  on  his  guard  against  deception.  A  sharp 
object  may  have  its  anterior  point  caught  in  a  fold  of  membrane  during  an 
erection  of  the  penis  and  upon  each  subsidence  be  driven  further  backward. 

Symptoms. — ^The  symptoms  of  urethral  irritation,  urinary  obstruction, 
and  periurethritis  will  call  attention  to  the  probable  cause  of  trouble^  in 
spite  of  negative  or  untruthful  statements. 

Diagnosis. — The  history  of  the  cause  will  often  be  deceptive,  but  an 
examination  of  the  urethra  and  rectum  or  va^a  by  catheter  or  finger  will 
usually  disclose  a  hard  object.  The  endoscope  and  the  X-ray  should  also 
be  utilized. 

Treatment. — In  the  majority  of  instances  the  urethra  will  have  been 
either  lacerated  or  perforated  by  self-endeavors  at  extraction  before  the 
trouble  is  referred  to  the  surgeon.  The  size,  shape  and  character  of  the 
object  should  be  ascertained  and  a  duplicate  obtained  if  possible. 

If  the  object  is  still  in  the  urethra,  the  first  effort  at  extraction  should 
be  made  by  closing  the  meatus  and  distending  the  urethra  with  urine  from 
the  bladder.  Should  this  fail  to  dislodge  the  object,  the  canal  may  be  filled 
with  sterile  oil.    Cocaine  or  ether  is  advisable. 

EvACUATOR. — Before  using  forceps,  a  Bigelow  evacuating  tube  with 
OPEN  END-  (Fig.  1.30)  and  of  diameter  as  large  as  can  be  admitted  into  the 
nicked  meatus  should  be  carried  in  and  an  attempt  made  to  engage  the 
object  in  its  mouth  by  elongating  the  urethra  and  by  loosening  the  anterior 
point  of  the  foreign  body.  By  compressing  the  urethra  behind  the  object 
and  dilating  the  canal  slowly  with  warm  water  and  then  making  sudden 
suction  with  the  evacuating  bulb,  small  objects,  as  beads,  slicks,  pebbles, 
can  be  successfully  withdrawn.  In  the  absence  of  a  Bigelow  (Fig.  133),  Otis 
or  other  evacuator,  a  suction  syringe  may  be  used.  If  the  object  is  a  pin 
or  sharp-pointed  instrument,  it  can  thus  be  withdrawn  without  injury  to 


»Poulet,  Foreign  Bodies,  ii,  97.  11.3,  209. 

*  Willard,  F'orei^  Boclies  in  Urethra  and  Bladder,  Trans.  Phil.  County  Me<i.  Soc., 
1887,  215;  Archives  Pediatrics,  Apr.,  1886;  Phila.  Medical  News,  Nov.  26,  1887. 
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the  urethra,  or  the  point  may  be  imbedded  in  a  wax  bougie.  Bonnet  pins 
that  cannot  be  caught  may  be  brought  out  through  the  wall  of  the  urethra, 
withdrawn  as  far  as  the  head  will  permit,  then  reversed  and  pushed  o\it  of 
the  meatus. 


Fio.  133. — BiRftlow'Hi  a>4pirator  aad  evncuAttng  tubwi.    An  «xtm  tube  with  open  pnd  for  removing  foreign 
bodiesi  (niia  the  bladder  i»  aveu  in  Fig.  136  A  and  B  {next  p&ge).    (Whartob  aod  CurtiH.) 


The  two  points  of  a  hairpin  In  either  male  or  female  urethra  can  be 
pressed  together  and  inserted  in  an  evacuating  tube  and  gradually  worked 
out  without  laceration  of  the  canal  In  the  male,  one  limb  of  the  hairpin 
may  be  pushed  through  the  urethral  wall,  after  which  by  revei*sion  the  other 
arm  nmy  be  withtlrawn.  The  author  safely  extracted  a  large  sail-needle^ — 
6  inches  long — (which  had  been  t%^ice  pushed  through  the  walls  of  the 
urethra  in  efforts  at  self-extraction)  by  elongating  the  urethra,  disengaging 

the  end  and  enclosing  it  in  a  canula. 
Force I'S.  —  Forceps    manipula- 
tion must  be  exercised  with  caution, 
as  any  rough   object   withdrawn 
through    the   urethra  will   seriously 
wound  the  walls;  for  this  reason  the 
suction  tube  is  safer.     If  the  object 
is  small,   slender  forceps  may  be 
manipulated  through  the  tul>e  (Fig.  134).    If  lodged  in  the  fossa  navicularis, 
a  scuop  may  dislodge  it  or  the  alligator  forceps  may  be  used  (Fig.  ]3ij). 

Incision  of  the  Uhethra.^K  the  object  is  rough  and  imbedded  in 
the  walls,  incision  is  safer  than  forcible  extraction  through  the  canal.  A 
clean,  aseptic  cut  at  any  point  in  the  penis  or  scrotum  with  extraction  and 
immediate  suture  is  a  simple  operation.  Perineal  section  or  external  ure- 
throtomy may  be  required  if  the  object  is  lost  in  the  bulbous  or  prostatic 
urethra. 


Fio.  IiJ4.— Farcign  bodygnuped  in  urethra  (Agnew). 
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The  object  not  infrequently  passes  from  the  urethra  into  the  bladder. 
It  may  be  located  by  steel  sound,  by  the  endoscope  (Fig.  140),  or  the  X-ray 
if  metallic,  or  by  a  small  lithotrite.  The  straight  Bigelow  lilholapaxy  evac- 
uator  tube  with  open  end  (Fig.  136)  becomes  the  most  valuable  extractor 
of  short  fragments  of  old  catheters,  beads  and  small  objects  of  the  diam- 
eter of  the  tube.    A  duplicate  object,  if  obtainable,  should  be  tested  as  to 


^ 


Fia  135,-*Urethml  fore^ps.    (Agne»w.) 

ibility  into  the  canula.  The  bladder  should  be  slowly  distended, 
then  suddenly  evacuatedj  and  the  process  repeated  a  number  of  times.  If 
the  iiibbcr  catheter  or  pencil  or  stick  is  too  long  to  enter  the  tube,  it  may 
be  crushed  with  a  small  fenestrated  lithotrite  and  the  evacuator  again  em- 
ployed. Small  round  objects  may  be  sucked  through  the  ordinary  curved 
tube  with  side  opening.  Prostatic  stones  can  be  loosened  and  secured  by 
this  plan.    Tlirough  tliia  tube  as  a  protection  to  the  urethra,  forceps  may  be 


Via.  J3(n — ^»  obturator  for  tube:  B,  Bigdow  evuciiatiujE  iuhi*  with  opeii  eml  for  rpmoving  fuiT4p> 
botfias  vi<l  blood  from  the  bladder;  C.  yprrally  cut  obtunitor,  vrhich  acta  m»  «  Duction  piftton  ;  D,  autbor's 
oaibeter  with  large  eye  cloaed  by  obturator  to  prevent  blocking  with  blood  durtnc  introiJuctioti. 

passed  and  the  object  grasped  and  extracted  ^n-ithin  the  tube*  Great  cone 
must  be  exercised  not  to  lacerate  the  urethra.  By  one  of  these  methods  a 
broken  Uthotrite  jaw  may  sometimes  be  secured  without  a  cutting  opera- 
tion.    Divulsors,  basculeurs  and  duplicators  are  now  seldom  used. 

Bladder  Incision, — For  large  and  irregular  shaped  objects  within 
the  bladder  a  median  perineal  or  suprapubic  opening  should  be  made,  as 
for  the  removal  of  a  vesical  calculus  (p.  211). 
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urethra  in  girls  permits  easier  and  safer  manipulation.    It 

lenibered  that  a  missing  object  may  be  found  in  the  vagiiia' 

the  urethra  or  bladder.    In  large  girls  instruments  introduced 

[se  of  pro<lucing  abortion  are  sometimes  accidentally  passed 

ra  or  bladder 

[the  Bladder,— The  best  catheter  for  withdrawing  blood-clots 

Ider,  or  for  general  catheterization  when  any  difficulty  is  ex- 

[e  one  shown  in  Fig.  136  D.    In  difficult  catheterization  an  ordi- 

mt  is  often  withdrawTi  with  the  eye  filled  with  a  clot,  and  the 

it  be  certain  whether  there  is  urine  in  the  bladder  or  not.    This 

author  is  made  in  various  sizes  and  i®  of  immense  advantage 

|in  bleeding  cases.    The  silver  tube  is  provided  with  a  spirally 

iturator  that  efTectually  closes  the  long  three-quarter  inch  eye 

|der  is  reached,  when  it  is  suddenly  withdraw^n,  thus  acting  as 

in,  and  the  surgeon  know^s  that  the  opening  cannot  be  blocked 

i  any  subsequent  obstruction  occurs ,  the  obturator  can  be 

without  injun^^  rotated,  and  the  eye  cleared.    The  clots  In 

Lay  then  be  sucked  out  by  the  litholapaxy  evacuator  (Fig. 


ADHERENT  PREPUCE;   PHIMOSIS, 

Elongated  and  contracted  foreskin  ;  atresia  or  stenosis  of  prepuce. 

[ont  prepuce  is  the  normal  condition  at  birth,  being  simply  a 

ff  the  intra-uterine  condition  of  tlie  ceUs  of  the  rete  Malpighii 

^d  to  harden  upon  the  under  surface  of  the  fold.  These  ceUs, 
^toplasmicj  agglutinate  the  two  surfaces  so  sUghtly  that  dur- 

'w  weeks  of  life  they  are  easily  separated  by  gentle  traction. 

the  adhesion  becomes  more  firm  and  the  condition  of  con- 
•ucE  or  PHIMOSIS  follows.  Elongation  is  usually  a  later  result. 
(iMosis  exists  when  the  adhesions  have  not  been  loosened 
|ien  the  mucous  surface  of  the  prepuce  is  so  condensed  and 

the  glans  cannot  be  exposed.  If  the  glans  has  not  been  un- 
^e  age  of  ten,  and  in  cases  with  balanitis,  removal  sometimes 

i&Ty.    Atresia  preputii  tends  to  retard  the  growth  of  the  glans 

smegma. 

phimosis  in  larger  boys  is  due  to  balanitis  or  other  inflam- 
\hsj  ej^|jecial!y  gonorrhea. 

boy  attends  school  he  will  not  be  long  in  discovering  that  it 
ible  comlition  not  to  be  able  to  uncover  the  glang,  and  he  wiU 
Insistently  l>econie  his  own  surgeon  and  will  free  the  adhesions. 
]n  is  al-^o  hastened  by  the  common  practice  of  dist«nding  the 
irine.  The  object  of  the  prepuce  is  two-fold:  to  protect  the 
|:luring  the  early  years  of  life,  and  later  in  coition,  to  enhance 

he  ejaeulatory  orgasm  by  its  friction  over  the  corona.  The 
hdition  of  chUdhood  is  a  feeely  mo v able  PREPrcE  over  a 
\^f  and  as  such  a  prepuce  is  readily  cleansed  it  is  equally  health- 

Poiiletj  ForciRti  Bcxlies,  ii,  1S7. 

Willard,  Catheter  for  Blood,  Phil.  Med.  Times,  ivi,  853, 
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ful  in  adult  life.  It  has  been  shown  that  friction  of  clothing  upon  the  ex- 
posed glans  in  Hebrew  children  causes  a  plastic  hardening  of  the  membrane, 
and  that  reflex  disturbances  are  equally  common  in  that  race. 

Reflex  PhenomeiUL — ^The  reflex  phenomena  that  have  been  attributed 
to  genital  irritation  are  numerous;  many  of  them  are  real,  others  fanciful. 
Reflex  paralysis  from  peripheral  irritation  is  not  uncommon  in  any  part  of 
the  body,  and  the  genital  system  is  so  complex  in  character  and  so  varied 
in  its  psychical  manifestations  that  the  presence  of  hardened  smegma  or 
contractile  pressure  on  a  glans  may  readily  induce  incodrdinate  and  unceiv 
tain  muscular  contractions  and  many  nervous  phenomena.  A  few  of  the 
more  common  accompaniments  that  may  be  caused  or  exaggerated  by,  or 
be  coexistent  with,  contracted  prepuce  are  incodrdinate  muscular  action, 
chorea,  nocturnal  incontinence,  malassimilation,  dysuria,  frequent  mic- 
turition, priapism,  night  terrors,  convulsions,  epilepsy,  mental  defects, 
hernia,  prolapsus  ani,  hemorrhoids,  etc. 

Malnutrition  consequent  upon  or  coincident  with  contracted  prepuce 
may  be  in  a  few  cases  responsible  for  non-resistance  to  the  tuberculous 
bacilli  in  spinal  caries  and  hip  disease,  but  the  author  has  seen  many  chil- 
dren who  have  been  unwisely  promised  relief  by  circumcision,  even  when 
their  condition  has  been  due  to  a  true  spinal  caries  or  hip  disease,  yet  in- 
correctly diagnosed  as  "reflex  irritation." 

In  the  experience  of  the  author,  the  exposure  of  the  unprotected  glans 
penis  to  friction  of  clothing  during  childhood  is  a  cause  of  nefvous  irritation. 
If  the  prepuce  is  stripped  from  the  glans  in  infancy,  so  that  the  neck  behind 
the  corona  can  be  readily  reached  and  cleansed,  no  irritation  will  occur. 

Reflex  phenomena  and  incodrdinate  movements  in  girls  should  lead 
to  a  careful  examination  of  the  genitals,  to  thorough  daily  cleansing,  to 
correction  of  vaginal  discharge,  to  stripping  of  the  hood  from  the  clitoris  if 
adherent,  and  to  freeing  of  adherent  labia.  Even  the  slight  irritation  of 
adhesions  may  call  the  attention  of  the  girl  to  these  organs  and  induce 
masturbation  (see  p.  202) .  A  variety  of  reflex  nerve  symptoms  have  been 
observed  in  girls  as  well  as  in  boys. 

While  an  accumulation  of  smegma  and  an  actually  contracted  pre- 
puce undoubtedly  has  some  effect  in  the  production  of  these  symptoms,  yet 
it  is  only  one  element  in  a  variety  of  causes.  A  long  prepuce  is  not  neces- 
sarily an  adherent  one.  The  uncovered  glans  is  no  more  easily  cleansed 
after  a  foul  coitus  than  one  with  a  freely  movable  prepuce.  Cleanliness  is 
the  secret  of  health  in  this  organ  as  in  other  parts  of  the  body.  Circum- 
cision by  the  Hebrews  was  primarily  a  religious  rather  than  a  sanitary 
rite  and  was  readily  adopted  by  the  heathen  nations,  as  it  was  the  only 
external  evidence  of  a  difference  between  peoples,  and  by  this  means  other 
nations  undoubtedly  hoped  to  obtain  Divine  favor. 

In  exceptional  cases  only  will  circumcision  be  necessary.  Symptoms 
referred  to  adherent  prepuce  may  be  due  to  vesical  calculus  or  renal  or 
bladder  disease.  When  there  is  stenosis  which  has  continued  to  adoles- 
cence or  adult  life,  circumcision  is  of  course  advisable,  although  in  one 
case  a  patient  of  the  author  had  mania  following  this  operation.  Night 
terrors  and  night  cries  should  always  induce  the  surgeon  to  look  for  joint 
disease  or  other  cause.    While  choreic  or  incodrdinate  muscular  move- 
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present  in  a  case  of  adherent  pre  puce ,  other  causes  should 

Lght;  a  deeper  and  more  central  disease  will  usually  be  dis^ 

cases  of   defective   cerebral  development  and   cerebral  and 

lents,  prognosis  should  be  guarded  and  an  operation  should 

,aken  as  one  of  the  means  of  relieving  a  possible  cause  of 

•nt. 

;t  muscclar  coorbination  of  central  origin  as  witnessed 

'annot  be  cured  by  circumcision,  yet  it  is  not  unwise  in  such 

[ve  even  one  of  several  probable  causes  of  reflex  irritation,  as 

lack  self-control  and  are  liable  to  become  masturbatora.    la 

|ion  is  preferable.     Too  frequently  a  serious  spinal  or  brain 

ilessly  overlooked,  simply  because  the  boy  like  hundreds  of 

.3  a  slightly  adherent  prepuce. 

it.^ — Stripping  the  Gi^xs, — This  simple  operation  required 

ts  if  performed  in  the  first  month  of  life.    Later,  slight  stretch- 

'ps  may  be  required.    Many  apparently  contracted  prepuces 

rent  and  by  gentle  retraction  an  almost  pinhole  opening  will 

I  and  disclose  the  meatus  surrounded  at  a  little  distance  by  & 

jsion  uniting  the  prepuce  to  the  glans.    Continued  traction 

thumbs  and  fingers  \dll  readily  strip  these  adhesiona^  and 

lorona  will  be  found  hard  masses  of  smegma,  the  presence 

|bably  accounts  for  the  reflex  nervous  eymptoma  sometimes 

Occasionally  a  probe  will  be  needed  to  separate  the  ad- 

smegma  should  be  cleared  by  probe  and  the  sulcus  behind 

|l]y  exposed,  washed,  and  surrounded  with  a  bit  of  cotton  cov- 

rolatura  or  oiL    The  prepuce  must  be  restored  to  its  normal 

!NCB  or  paraph^'mosis  from  swelling  w^ill  occur.    If  difficulty 

laoement,  a  couple  of  probes  or  hairpins  inserted  beneath  the 

nM  assist  in  reduction  (p.  202).    The  oil  and  cotton  dresmng 

'pared  in  advance  so  that  no  delay  will  arise  to  produce  a 

The  cavity  may  be  injected  with  oil  daily  until  tenderness 

;d,  after  which  the  penis  should  be  washed  and  oiled  frequently 

[adhesion.    This  region  needs  cleanliness  daily  as  much  as  do 

d  face,  lest  balanitis  result.    If  regularly  done,  it  excites  no 

]n  than  the  handling  in  urination.    There  are  but  few  cases  in 

|t  which  stripping  cannot  be  done,  especially  if  a  probe  is  swept 

ircumference  of  the  glana.    A  novice  will  be  surprised  to  see 

apparently  contracted  prepuce  will  slide  over  the  corona. 

|born  cases,  dilatation  with  forceps,  or  even  slittikg  of  the 

ig  unrler  cocaine,  may  become  necessary.    If  the  family  phy- 

|us  Htrip  the  prepuce  during  the  first  few  weeks  of  the  boy's 

difficulty  will  be  experienced  in  freeing  it  and  contraction 

rion  will  be  avoided, 

rMioN*.— ^With  an  elastic  band  encircUng  the  penis,  sequestra- 
ia  by  cocaine  is  readily  aecompUshed  and  only  a  smaU  amount 
irmtc  is  required  (Fig.  137).    In  young  children,  ether  is  ad- 

k^herent  and  Contracted  Prepuce,  Phil.  Med.  TLmes,  June  30, 1$83;  Keat^ 
rhil.,  ill,  638;  ArcKivefi  P^atrics,  iii,385  and  669,  1886;  Phil.  Med.  ttid 
i8Hd;  Tnuu.  Otb  Med.  Cong.,  Waah.,  18S7|  iii,  473. 
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Fio.  137. — Bequastrmtion  uiwtliflri*  with  eoiaiiM  aiid 
elastic  band  (Ely). 


▼isable.    In  masturbating  boys,  the  moral  effect  of  the  operation  will  be 

increased  if  no  anesthetic  is  employed.   The  usual  error  in  drcumcLdon  and 

the  failure  to  secure  a  neat  looking  organ  results  from  removing  too  much. 

skin  and  too  little  of  the  mucous 

face  of  the  prepucci  since  the  im- 
prisonment of  the  glans  is  always 

due  to  the  latter  jfold.     A  small 

amount   of   skin   only  should   be 

sliced,  the  mucous  face  slit  along 

the   dorsum,   not   torn,   then  the 

mucous  layer  is  cut   away  until 

the  corona  is  fully  exposed,  but  a 

narrow  circumferential  strip  is  left 

sufficient  for  suturing  with  catgut 

to  the  opposite  raw  edge  of  skin 

(Fig.    138).     These  interrupted 

catgut  stitches  will  not  require 

removal.     The  unpleasant   and 

distasteful   folds  of  skin  often  left  beneath  the  penis  at  the  frenum 

should  be  avoided  by  proper  trimming  at  the  time  of  operation.     To 

simply  slit  a  prepuce  along  its  dorsum  and  allow  two  loose  baggy  folds  of 
skin  to  hang  below  will  not  be  viewed  with  pleas- 
ure by  the  boy  in  later  years.  The  organ  should 
be  made  as  comely  as  possible.  The  retained  sur* 
plus  skin  will  later  form  a  sufficient  covering  fold 
for  the  glans  and  readhesion  will  not  occur.  A 
slender  encircling  strip  of  cotton  smeared  with  petro- 
latum is  the  most  comfortable  dressing.  A  nest  of 
aseptic  gauze  should  then  be  packed  about  the  penis, 
retained  by  diaper  and  renewed  at  each  urination. 
When  no  anesthetic  is  used,  sutures  may  be  avoided 
by  wrapping  the  penis  behind  the  corona  with  a  strip 
of  dry  gauze.* 

A  great  variety  of  forceps  have  been  devised  for 
circumcision.  These  instruments  are  entirely  unnec- 
essary as  the  induration  is  usually  from  thickening 
of  the  under  surface  of  the  prepuce,  not  from  the 
skin.  Any  operation  that  fails  to  remove  this  thick 
fold  is  imperfect  in  its  result.  It  is  therefore  wiser 
to  administer  an  anesthetic  rather  than  to  inflict 
unnecessary  pain.  Even  if  cocaine  is  injected 
and  the  penis  encircled  with  an  elastic  band  the 

sight  of  instruments  and  manipulations  will  frighten  a  young  child. 


Fio.  138. — Circuraci«ed 
penin.  with  thickened  mu- 
cous surface  of  prepuce  re- 
moved and  edge  sutuied  to 
the  retracted  ^kiu.  Only  a 
small  amount  of  skin  has 
been  removed,  it  having 
been  left  redundant  in  order 
to  form  a  protection  for  the 
uncovered  glans. 


SUMMARY. 

1.  Adhesions  of  the   prepuce  to  the  glans  are  almost  universal  at 
birth,  but  they  can  easily  be  separated  during  the  first  month  of  life. 


WaBon,  AichivM  P^diatrios,  190S. 
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[st  healthful  penia  is  one  with  prepuce  moving  freely  over  a 

lerent  prepuce  can   nearly  always   be   relieved   by  simple 
'ancy.     Stripping  will  avoid  circumciBlon.     Dilatation  or 
|ly  necessary. 

-ision  should  be  practised  m  contracted  prepuce  or  true 
I  when  simple  measures  fall  and  when  reflex  phenomena  apn 
(om  genital  irritation. 

:>:,  nervous,  choreic,  and  paretic  conditions,  other  causes 
irritation  should  always  be  considered, 

PARAPHIMOSIS. 

nfrequently  withdraw  a  narrowed  prepuce  behind  the  glana 

unable  to  replace  it  in  its  normal  position.     Retained,  the 

|on  causes  swelling  of  glans,  edema  of  the  foreskin,  and  may 

m relieved,  in  sloughing.     Delay  of  the  surgeon  in  drawing 

epuce  after  stripping  of  the  glans  may  produce  this  condi- 

wed  prepuce  may  also  be  forced  behind  the  glans  in  coition* 

—Firm  compression  of  the  glans  for  a  few  moments  will 

e,  when  by  grasping  the  prepuce  with  thumb  and  fingers  on 

efforts  of  tlie  boy  in  his  attempts  to  withdraw  will  elongate 

essen  its  diameter  sufficiently  to  accomplish  reduction.    An- 

s  to  compress  the  glans  in  the  hand  and  sbwly  carry  the  pne- 

The  glans  can  be  readUy  reduced  in  size  by  wrapping  it  with 

tissue  or  gum  band.    This  constriction  method  is  also  of  ad- 

a  boy  haB  slipped  a  brass  ring  over  his  penis  and  the  ring  has 

|ded  in  the  tissue.     If  the  edema  and  constriction  are  great,  it 

ry  to  etherize  the  patient  and  puncture  the  tissues,  or  to  in- 

inted  bistour}^  flatwise  beneath  the  constriction  and  divide  it,* 

of  the  Penis. — Superficial  i^phacelus  of  t!ic  organ  may  be 

the  pernicious  habit  of  placing  rings  or  cords  around  the 

neglected  paraphymos^is.     A  contracted  prepuce  forced  be- 

a  in  a  violent  coition  if  neglected  may  also  produce  a  slough. 

annot  be  reduced  by  hand  pressure  or  by  elastic  tape  after 

liat  the  prepuce  can  be  brought  forward,  a  bistoury  must  be 

beneath  the  constriction.  A  metal  ring  may  be  divided 
3one  forceps  or  fine  chain  saw.  The  penis  must  be  dressed 
s  asepsis. 

MASTURBATION. 

|ful  effects  of  masturbation  either  in  boys  or  girls  are  largely 

t  that  it  is  a  vice  practised  in  secret,  and  consequently  is 

by  the  lack  of  self-control  in  the  individual.    Even  infant 

>f  neurotic  type  may  accidentally  discover  that  by  crossing 

Ithe  genitals  and  making  friction,  pleasurable  sensations  are 
The  author  recently  discovered  an  infant  girl  of  twenty-one 

(y  crossing  her  thighs  would  exhibit  signs  of  excitement  for  a 

'  WillatJ,  Heating's  Cyclop.  Dls.  ChiL^  iii,  647. 
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half  hour  at  a  time.  If  frequently  repeated,  these  acts  may  be  followed  by 
nervous  conditions,  spasmodic  muscuhir  movements  and  even  ronvulsions. 
If  fi-equent  firm  erections  occur,  the  cause  of  trouble  may  be  discovered  by 
the  mother.  Boys  of  even  three  years  of  age  are  not  infrequently  purposely 
sexually  excited  by  vicious  nurses.  Older  boys  acquire  the  habit  from 
companions.  A  lad  may  be  brought  to  the  physician  for  nervous  symptoms 
varying  from  irritability  to  choR^a,  with  loss  of  strength  and  of  mental  vi^or 
owing  to  the  strain  upon  his  nei've  centres,  even  before  semen  is  secreted. 
If  the  penis  is  founc!  retldened,  somewhat  edematous,  and  larger  and  more 
readily  excited  than  normal,  the  suspicion  of  the  surgeon  should  be  aroused 
as  to  the  cause  of  the  weakness.  In  masturbating  girls,  the  hood  of  the 
clitoris  and  the  upper  laliia  will  \>e  found  reddened  anil  eciematous. 

Exciting  Causes. — Adherext  prepuce,  ualanitis,  rectal  worms,  con- 
stipation and  VESICAL  calculi's  may  all  act  as  causes,  but  the  bad  ex- 
ample of  older  boys  is  usually  at  fault,  together  with  the  reading  of  vicious 
hterature.     In  institutions  it  is  a  habit  exceedingly  difficult  to  control. 

Treatment.— The  first  step  is  to  remove  the  cause  which  must  be  early 
and  persistently  sought.  In  all  cases  everj'  source  of  genital  irritation 
should  be  removed.  An  adherent  prepuce  must  be  stripped  or  circumcised, 
the  operation  being  done  without  an  anesthetic,  to  increase  its  moral  cfifect. 
Stone  in  the  bladder  and  other  ailments  must  loe  appropriately  treated. 
In  infants,  close  watching  will  Ix-  required.  In  young  boys,  a  small  area  of 
the  prepuce  may  be  occasionally  vesicated  with  iodine  or  cantharidal  col- 
lodion to  keep  the  organ  slightly  sore.  In  boys  or  girls  old  enough  to  reason, 
the  disadvantages  and  physical  and  moral  results  must  be  placed  calmly, 
judiciously,  and  earnestly  L>efore  them  and  their  self-restx*ct  aroused.  By 
self-control  only  can  the  haliit  be  ]X'i'manently  Ijroken.  In  girls,  the  hood 
of  the  clitoris  should  be  strippied  and  thorough  cleanliness  msisted  uijon, 
with  attention  to  leucorrheal  irritating  discharges  (p.  172).  Pruritus  in 
either  sex  should  receive  prompt  treatment  (p.  170). 

In  adapting  an  extension  hip  splint  or  any  apparatus  requiring  peri- 
neal straps,  surgeons  should  exercise  care  that  the  pelvic  steel  band  should 
be  long  enough  to  carry  the  strap  well  out  in  the  groin.  If  the  strap  falls 
into  the  vulvar  cleft  and  across  the  clitoris,  its  friction  may  readily  develop 
evil  habits. 

BAL.\NOPOSTHITIS. 

Inflammation  of  the  glans  and  of  the  prepuce  is  usually  dependent  in 
young  chddren  upon  uncle anlincss,  especially  when  the  pippuce  is  tight  or 
adherent  and  if  smegma  accumulates  beneath  it.  In  older  children  it  may 
bo  caused  by  masturbation,  gonorrhea,  or  trauma.  It  is  evidenced  by  red- 
ness, a  slight  purulent  discharge,  itching,  and  edema. 

Treatment. — Cleaidiness  is  of  prime  importance.  Boric  acid  solution 
or  oil  may  be  injected  beneath  the  prepuce,  but  s]>eedier  subsidence  will 
be  secured  by  at  once  freeing  an  adherent  prepuce  by  stripping  or  removing 
a  contracted  phimosis  by  circumcision,  after  which  thorough  cleanliness 
and  dry  or  oil  dressings  will  give  speedy  rehef.  Zinc  stearate  or  bismuth 
powder  is  excellent. 

A  diphtheritic  balanoposthitis  should  be  treated  locally  with  silver 
nitrate  solution  while  antitoxin  is  administered. 
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SPERMATORRHEA. 

[past  puberty,  involuntary  discharges  of  semen  are  not  uncom- 
those  who  have  not  practised  masturbation.  Imposters  and 
>ctors  so  often  prey  upon  these  boys,  first  by  supplying  them 
literature,  and  later  with  terrifying  reports  of  the  dangers  that 

I  he  practice  of  self -abuse,  that  the  victims  fall  readily  into  their 
boys  will  come  in  alarm  to  the  surgeon  complaining  that  in 
or  during  a  dream  in  the  night,  an  emission  has  taken  place. 

|the  part  of  the  surgeon  wisely  and  plainly  to  counsel  the  boy, 

that  with  abstinence  from  masturbation  and  from  vicious 

companions  an  emission  even  once  a  week  will  not  mjure 

isaion  is  simply  an  overflow,  and  an  erection  in  the  morning 

large  boy  with  full  bladder  is  practically  normal.    The  emission 

Inted  by  promptly  getting  out  of  bed  and  passing  his  water. 

[rain  from  manipulation  of  the  penis  and  keep  his  mind  and 

the  impulse,  which  is  but  a  natural  one,  can  be  controlled  by 

The  worst  advice  that  can  be  given  hun  is  that  he  should 

labitatjon.    The  most  experienced  physicians  will  testify  that 

[roubles  like  varicocele  are  in  no  wise  caused  by  continence. 

Ible-minded  boy  may  become  a  spermatophobic,  thousands  are 

[lorrhea  and  syphilis,  their  lives  rendered  wretched,  their  wives 
lest  roved  by  disease,  and  for  these  deaths  they  will  be  respon- 

ixual  instinct  is  of  course  an  imperative  one  in  every  boy,  but 
can  and  must  be  controlled  if  health  of  mind  and  body  is  to 

Li.    The  sexual  appetite  is  one  that  will  be  increased,  not  satis- 

jasional  indulgence,  and  absolute  continence  is  far  easier  than 

|int.     Perfect  health  is  fostered,  not  injured,  by  continence. 
It, — The  first  element  in  treatment  is  psychological,  followed 

fcs,  nux  vomica,  iron,  etc.    Eating  or  drinking  of  stimulating 

should  be  avoided,  especially  at  night.     Next  should  be  the 

^ery  exciting  physical  cause.     Adherent  prepuce,  genital  irri- 

kind,  pruritus,  calculus,  etc.,  should  receive  proper  treatment. 

important  is  an  abundance  of  vigorous  exercise  in  the  open 
horseback  riding  is  provocative  of  friction.    Cold  bathing,  a 

[ard  bed  and  light  covering  are  advantageous.  Whenever 
an  erection,  the  boy  should  quickly  rise  from  bed,  pass  his 

JorousJy  swing  a  pair  of  dumb-bells  or  clubs  for  a  few  minutes. 

can  thus  be  practically  avoided.     Mentally  and  morally,  the 

e  strengthened  by  the  avoidance  of  lewd  thoughts,  obscene 
conversation ^  vicious  companions,  male  and  female,  and  by 

|n  of  honor,  self-respect,  self-control,  and  true  Christian  virtue. 

emissions  occurring  without   erections  in   nervous  patients 

masturbation  or  by  venery  will  require  a  change  of  occupa- 

re,  healthful,  vigorous  out-door  life,  nerve  tonics  and  diges- 

|rough  J^gulation  of  all  habits  calculated  to  strengthen  feeble 

(dies.     The  passage  of  a  large  steel  sound  into  the  urethra 

will  relieve  undue  sensibility.     When  a  prostatic  secretion 

sperm atozoids  (which  secretion  is  often  mistaken  for  semen) 
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is  exuded  during  straining  at  stool,  a  ten-grain  solution  of  silver  nitrate  or 
argyrol,  carried  on  a  sheathed  applicator  to  the  orifices  of  the  ejaculatory 
ducts,  b  helpful. 

SPERMATOPHOBIA. 

As  the  marriageable  age  approaches,  many  young  men  will  become 
greatly  excited  by  quack  literature  concerning  the  danger  of  incompetency, 
and  will  avoid  marriage  and  render  themselves  miserable  simply  because 
they  are  subject  to  occasional  emissions.  If  they  refrain  from  any  friction 
of  the  penis  by  the  hand,  an  emission  once  in  a  week  or  ten  days  will  be 
simply  an  overflow  and  need  give  no  concern.  Under  the  normal  environ- 
ments of  matrimony,  and  with  regulated  self-control,  all  such  fears  speedily 
disappear,  and  happy  fatherhood  results.  Functional  impotency  (impo- 
tentia  coeundi)  is  usually  temporary  and  largely  mental.  An  individual 
disturbed  by  these  fears  should  be  assured  that  if  masturbation,  cohabita- 
tion, the  reading  of  lewd  and  of  quack  literature,  lascivious  companions 
and  thoughts  are  avoided,  no  trouble  need  be  anticipated.  No  worse  ad- 
vice can.  be  given  than  that  of  experimental  cohabitation.  If  unsuccessful, 
as  would  be  probable  under  mental  perturbation,  the  disturbance  of  mind 
wiD  be  seriously  increased.  After  marriage,  the  ignorance  of  the  wife  will 
cause  any  temporary  failure  to  be  unnoticed.  The  sexual  appetite  is  one 
that  can  only  be  regulated  by  rigid  self-control.  No  youth  was  ever  yet 
seriously  injured  by  continence,  while  thousands  are  yearly  infected,  and 
many  thousands  of  wives  and  children  are  murdered  by  venereal  disease 
in  the  husband  and  father  (p.  316).  Pathological  impotency  (impotentia 
generandi)  is  rare  except  from  gonorrheal  epididymitis.  For  true  sexual 
neurasthenia  or  sexual  torpor,  iron,  nux  vomica,  phosphorus,  damiana,  and 
exercise  are  beneficial. 


ENURESIS— INCONTINENCE  OF  URINE— BED   WETTING. 

A  continuance  of  the  infantile  habit  of  urinary  discharge  is  due  to  mal- 
education  or  to  some  physical  defect.  If  no  malformation  exists,  the  mother 
should  see  that  the  child  is  properly  trained  early.  This  condition  lasting 
until  puberty  is  due  to  some  special  cause.  A  contracted  prepuce,  balanitis, 
narrow  meatus,  stone  in  the  bladder,  cystitis,  rectal  worms,  fissure,  polypi, 
and  urethral  caruncle,  leucorrhea,  vaginitis,  and  adherent  clitoris  or  labia 
are  not  uncommon  causes. 

The  distribution  of  the  genito-urinar}^  branches  of  the  sacral  plexus 
of  nerves  is  sufficient  to  account  for  the  reflex  influences  transmitted  through 
the  spinal  cord  from  penis  or  vulva  to  bladder.  During  sleep  when  volun- 
tary' control  is  lessened,  relaxation  of  sphincter  and  muscular  action  of 
bladder  walls  is  sufficient  to  cause  an  outflow. 

Treatment. — In  each  persistent  case  of  nocturnal  incontinence,  or  of 
diurnal  escape  under  nervous  excitement,  a  thorough  investigation  should 
be  made  and  proper  treatment  instituted.  Chorea,  nerve  and  muscular 
weakness,  anemia,  profuse  or  concentrated  urine  and  bad  habits  should  all 
receive  attention.  Removal  of  the  cause  should  precede  medical  treatment. 
Every  persistent  case  should  be  repeatedly  sounded  for  stone  in  the  bladder. 


RGERY  OF  THE  GENITO-URINARY  ORGANS. 

of  the  steel  sound  occasionally  repeated  is  of  advantage  in  re- 
jbility  of  the  urethra. 

Treatment. — Belladonna  is  the  remedy  upon  which  most 

[been  placed.    It  must  usually  be  given  until  decided  constitu- 

appear,  and  continued,  for  a  long  period  of  time.    Large  doses 

lea  tolerated  before  there  are  any  toxic  symptoms  save  dila- 

|e  pupils.    Belladonna  given  in  sufficient  quantities  to  dilate 

roughout  the  night  is  helpful.    From  tttVit  to  -jV  of  a  grain 

^gulated  by  the  age,  should  be  given  every  hour  in  the  late 

kil  the  pupils  dilate.    The  dose  may  be  repeated  during  the 

I  pupils  contract.    A  convenient  solution  of  atrbpia  for  use  is 

the  ounce  of  distilled  water;  one  or  two  drops  then  being  the 

year  of  age;  ^    ^Ju  of  a  grain  of  atropia  may  be  considered 

[bout  ten  drops  of  officinal  tincture  belladonna.    Suppositories 

,,  nux  vomica  and  ergot  may  be  given  at  night. 

It  Treatment. — A  prepuce  should  be  made  freely  movable 

|al  glans  or  should  be  removed,^  a  contracted  meatus  slit,  a 

Lovcd,  clitoris  and  labia  released,  and  all  exciting  causes  in 

worms  or  constipation,  relieved.    A  boy  is  often  punished  for 

when  it  is  impossible  for  him  to  avoid  the  sudden  expulsion 

ig  to  stone  in  the  bladder.     Food  should  be  nutritious  and 

jng.    Condiments  and  sweets  should  be  avoided  and  but  little 

[c  taken  in  the  after  part  of  the  day.    A  regular  out-door  life 

intained,  and  after  the  cause  has  been  removed  the  bladder 

Iwly  educated  to  retain  the  urine  a  little  longer  each  day.    Ex- 

|j  or  alkaline  urine  must  be  corrected  and  the  pride  of  the 

id,  rewards  being  usually  better  than  punishment.    The  com- 

above  puberty  unless  some  actual  lesion  exists.    The  child 

)e  permitted  to  remain  too  long  in  bed  without  rising  to 

^ping  upon  the  back  with  consequent  pressure  of  urine  upon 

tiigoEe  of  the  bladder  may  be  prevented  by  fastening  a  hard 

the  sacrum  and  by  elevating  the  hips.    The  muscular  and 

lust  be  increased  by  nux  vomica,  strychnia,  iron,  etc. 

ptent  cases  in  girls,  Gersuny  advises  dissecting  back  the  entire 

of   the   urethra,  rotating  it   three-quarters  on  its  longitu- 

lid  stitehing  with  chromicized  gut,'  but  such  an  operation  is 


^ICAL  CALCULUS;  STONE  IN  THE  BLADDER. 

■alculus  is  very  common  and  nearly  one-half  of  the  cases  of 
id  in  children,  even  in  infants  at  birth.  The  deposit  may  con- 
L  phosphates,  oxalates,  or  cystine,  in  the  form  of  a  concretion 
by  particles  or  around  a  foreign  body.  Thg  shorter  and  larger 
rls  permits  the  easier  escape  of  nephritic  calculi,  so  that  the 
jthrice  as  common  in  boys  as  in  girls.    Stone  in  the  bladder  is 

'  Owen,  Surg.  Dia.  of  Children,  1897. 
MVillarci,  Archives  Pediatrics.  1886,  65. 
^  Annals  of  Surgery,  Nov.,  1908,  xlviii,  792. 
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much  more  common  in  India,  China,  and  Egypt  than  in  the  United  States, 
due  probably  to  food  and  water  causing  incomplete  metabolism.  Although 
uncommon  in  the  colored  race.it  has  been  seen  by  the  author.^ 

Symptoms. — ^The  first  ^ffymptom  of  a  forming  concretion  is  an  irrita- 
lulity  of  the  blad^r — a  weakness— which  is  evidenced  by  frequency  of 
micturition,  ni^t  and  day.  As  the  stone  increases  in  size,  pain  becomes 
positive  both  itt  the  neck  of  the  bladder  and  at  the  end  of  the  penis  or  in 
the  vagina  or  rectum,  owing  to  the  disturbance  of  the  sacral  plexus  of 
nerves.  An  infant  screams  at  each  passage  of  water,  the  stone  blocking  the 
intemalrprifice  of  the  urethra  causing  sudden  arrest  of  the  flow  of  urine;  a 
larger  boy  strains  until  he  produces  prolapse  of  the  rectum  and  hemorrhoids. 

The  imperative  contractions  of  the  bladder  walls  produce  uncontroll- 
able evacuations  of  urine  and  he  is  often  punished  for  inoontincfbce.  As 
cystitis  advances,  blood,  mucus  and  pus  appear.  The  boy  obtains  relief 
by  passing  his  urine  in  the  knee-shoulder  position,  thus  throwing  the  stone 
to  the  top  of  the  bladder.  The  irritation  and  pain  in  the  perineum  and  at 
the  end  of  the  penis  cause  him  to  pull  at  the  prepuce,  elongating  it  and 
rendering  it  edematous,  subjecting  him  to  the  accusation  of  masturbation, 
especially  as  priapism  from  congestion  of  the  vesical  neck  is  frequent.  It 
is  strange  that  a  physician,  knowing  these  symptoms,  will  permit  them  to 
continue  for  so  long  a  time  but  the  author  has  known  a  stone  to  be  carried 
in  the  bladder  for  twenty-seven  years  before  operative  relief  was  sought. 

Every  boy  or  girl  presenting  the  symptoms  of  irritable  bladder,  fre- 
quent and  painful  micturition,  incontinence,  hematuria,  hemorrhoids,  or 
prolapse  should  be  carefully  examined  with  searcher  or  with  steel  sound, 
not  only  once  but  many  times  if  the  symptoms  continue.  A  boy  present* 
ing  the  symptoms  of  stone  should  not  be  dismissed  simply  with  the  cor- 
rection of  an  adherent  prepuce,  since  nearly  every  young  boy  has  an  adhe- 
rent prepuce  if  the  glans  has  not  been  uncovered  in  infancy  when  stripping 
is  so  easily  accomplished.  If  symptoms  persist,  a  cystoscopic  examina- 
tion by  an  expert  should  be  employed.'  In  using  a  cystoscope,  the  liquid 
in  the  bladder  must  be  washed  clear  of  blood,  pus  and  mucus.  The  X-ray 
is  occasionally  of  advantage,  but  the  bladder  is  deep  in  the  pelvis.  The 
sounding  must  be  done  under  thorough  asepsis  of  instruments,  surgeon's 
hands  and  of  glans  penis. 

Nitrous  oxide,  ethyl  chloride  or  chloroform  should  be  administered. 
The  sound  should  be  of  size  to  easily  pass  the  meatus  and  should  have  only 
a  short  beak.  In  larger  boys,  cocaine  may  be  used  in  urethra  and  bladder, 
but  with  caution.  The  bladder  should  at  first  be  moderately  distended  with 
urine  or  boric  solution  which  should  be  allowed  gradually  to  escape. 

A  finger  in  the  rectum  will  assist  in  lifting  the  stone  in  either  boy  or 
girl  (Fig.  139).  Alternate  elevations  of  shoulders  and  of  hips  may  bring  a 
stone  into  line  of  touch.  A  single  examination  should  not  be  conclusive 
in  the  presence  of  continued  symptoms,  as  the  most  experienced  diagnos- 
ticians have  been*  deceived.  The  author  recalls  finally  discovering  by  li- 
thotomy a  stone  that  had  evaded  examinations  by  numerous  surgeons.  It 
was  found  attached  upon  the  tip  of  a  small  elevation  of  mucous  mem- 

»  Willanl,  ArehiveB  PetiiatricB.  Jan.  1,  189'2,  and  1S86,  520. 
*  Nitze,  Atlas  cler  Kystoscopie. 
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brane»  Another  calculus  was  found  covered  with  pus  and  half  imbedded 
in  inflammaton^  exudate,  like  a  stone  in  the  mud.  The  click  of  a  stone 
is  recognizable  both  by  the  touch  and  by  the  ean  In  doubtful  cases,  a 
lithophone  or  sounding  board  will  magnify  the  vibrations.  A  telephonic 
sounding;  board  is  helpful.  Calcareous  concretions  on  the  bladder  wall  will 
give  a  roughened  .surface.  If  a  stone  is  detected,  a  small  well-anointed 
LITHOTKITE  should  be  introduced  and  the  dimensions  of  the  calculus 
measured. 

Treatment.— There  is  but  one  treatment  for  stone  in  the  bladder,  that 
is,  removal.  Potassium  citrate,  salol,  lithia,  piperazin,  urotropin,  ben- 
zoates,  sandalwood,  or  belladonna  may  be  given  temporarily  to  mitigate 
symptoms  and  rentier  the  urine  bland, 

LiTHOTRiTY. — The  crushinj^  of  a  stone  in  the  bladder  and  permitting 
the  fragments  to  be  extruded  by  the  voluntary  efforts  of  the  patient  has 

been  superseded  by  litholapaxy. 

Lttholapaxy. — The  crushing  of  the 
calculus  and  the  immediatk  removal 
of  the  fine  detritus  through  the  evac- 
uating apparatus  of  Bigelow  at  a  single 
operation  marked  a  most  important 
advance  in  the  treatment  of  stone. 
The  employment  of  reliable  small  lith- 
ot rites  and  the  fact  that  the  urethra  of 
hoys  bears  dilatation  well  has  caused 
this  method,  at  the  present  time,  to 
be  looked  upon  with  favor  by  the 
majority  of  surgeons.  If  the  bladder 
anil  urethra  are  fairly  healthy  in  boys 
over  two  years  of  age  and  when  the 
stone  is  not  too  large  or  hard,  it  be- 
comes the  operation  of  choice.  The  meatus  may  be  nicked  (mratotomtj), 
the  urethra  dilated  in  advance  and  sizes  4  to  10  used. 

An  instrument  combining  cystoscopy  with  rongeur  forceps  and  eauterry 
is  most  convenient,  as  the  stone  can  be  both  seen  and  extracted  (Fig.  140). 
The  requisites  for  successful  litholapaxy  are  an  ahsolutely  REi.iAnLB 
make  of  lithotrite,  Forbes'  pattern  (Fig.  141),  the  minute  cnishing  of 
the  stone,  the  complete  evacuation  of  everj^  fragment  (even  if  an  hour  is 
consumed),  and  most  of  all,  a  careful  surgeon  with  touch  trained  to  recog- 
nize the  freedom  of  the  bladder  wall  from  the  grasp  of  the  instrument 
during  the  seizing  and  cmshing  of  fragments.  The  child  should  be  anes- 
thetized by  an  experienced  aasistanl,  the  instruments  steriUzed  and  thor- 
oughly anointed  with  borated  lanolin,  the  bladder  only  moderately  filled 
with  boracic  solution  with  a  very  slight  admixture  of  cocaine,  adrenaUn 
and  morphia.  Should  the  lithotrite  become  clogged  or  broken,  it  should 
not  be  withdrawn  to  lacerate  the  urethra  but  a  suprapubic  operation  should 
be  performed  at  once.     A  cheap  make  of  lithotrite  is  most  expensive. 

The  comminution  should  be  made  as  complete  as  possible  at  the  first 
introduction  to  avoid  repetition.  A  Bigelow  evacuator  (Fig  133,  p.  196) 
or  the  combined  crusher  and  evacuator  of  Chismore  may  be  used. 


Fio.  139. — A  finger  in  the  reclDm  JAof  unsis- 
fAiiM  in  riuAing  a  »tone  bo  vtmt  it  oan  b«  reached 
by  the  »earcbrr.   (.AgnewJ 
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The  grasping  of  the  stone  may  be  facilitated  by  elevating  the  hip^.' 
The  closed  instrument  shouM  first  discover  the  calculus,  then,  with  female 
blade  fixed,  the  male  blade  is  opened  to  the  estimated  width  of  the  stone, 
the  concretion  grasped,  slowly  fixed  in  the  bite  of  the  instrument  and  the 
beak  then  gently  turned  from  side  to  side  to  be  certain  that  bladder  wall 
has  not  been  included.  Haste  and  ill-judged  force  are  the  great  dangers  in 
the  operation.  Repeated  gentle  maneuvers  may  be  necessary  to  secure 
the  stone.    When  grasped,  if  of  moderate  size,  it  is  then  crushed,  frag- 


FfO.  140. — CyitoMoirio  rongmur.    A  odeulna  emn  be  amiilUneoui«ly  i^-^n  and  ura^ped  (H.  H.  Younc). 

ment  after  fragment  being  seized  in  turn  and  comminuted  fine  enou^ 
to  pass  through  the  evacuating  tube.  The  crushing  process  should  be  done 
in  the  centre  of  the  bladder,  and  in  grasping  the  fragments,  the  male  blade 
should  press  as  little  as  possible  upon  the  sensitive  neck.  A  pinion  crusher 
or  an  automatic  hammer  is  seldom  needed  in  children. 

The  evacuator  of  Bigelow  (Fig.  133)  is  the  type,  but  the  instruments 
of  Chismore,  Otis,  and  others  are  serviceable  and  cheaper.  The  boric 
solution  in  the  evacuator  must  not  be  driven  too  forcibly  into  the 
bladder  or  the  mucous  membrane  will  be  wounded  with  the  fragments,  or 
rupture  of  the  viscus  be  produced.    The  introduction  of  air  into  the  bladder 


J 


Fio.  141. — IJthotrite  in  wie*  4  to  10  for  rluhlr  n. 


can  be  prevented  by  filling  the  tul)e  with  water  iH'forc  introduction  or  by 
filling  it  from  the  bulb  while  in  the  lower  portion  of  the  urethra.  If  air 
enters  the  bladder,  it  may  l>e  sucked  out  from  th(»  highest  point  of  the  vis- 
cus.  The  evacuation  of  fragments  is  continued  until  <lotritus  no  longer 
appears  in  the  receiver. 

If  fragments  still  click  against  the  eye  of  the  instninient.  further  crush- 
ing by  the  lithotrite  is  necessary.  lk»ff)iv  witlulrawing  the  evacuator  any 
fragment  caught  in  the  orifice  should  Ix*  forced  out  either  by  the  liquid  or 
by  an  obturator.  An  oix»n-(»nd  or  a  side-ojx'ning  tuln*  may  Ix'  used. 
The  flap  of  the  bladder  wall  against  the  ojx^n  oiu\  is  readily  disceniible.  If 
all  fragments  can  be  removed  in  an  hour  it  is  better  to  secure  the  la^st  piece 
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hough  an  exploration  two  weeks  later  should  never  be  neg- 

[me  portion  has  been  overlooked. 

[REATMENT.  ^^Litholapaxy   is   a   major  operation,   es}3ecially 

inied,  aa  is  necessarily  the  case,  with  more  or  ies.s  cystitis, 

I  kidney  infection.    Urethm  and  bladder  have  been  subjected 

and  circumstances  must  be  extreme  that  should  permit  the 

xpoaed  to  cold  or  wet  or  exercise.    There  is  no  sufferer  from 

or  adult,  that  cannot  afford  to  give  the  same  i^eriod  of  thor- 
It  is  esEiential  to  eaJety  in  any  operation  of  this  magnitude. 
jdays  in  a  warm  bed  will  abundantly  repay  any  patient.  Sup- 
*pium  should  be  introduced  as  needed  and  urotropin  given. 

.nd  septic  urethral  fever  are  not  uncommon  even  after  skil- 
ic  operations. 

IS. — In  introducing  a  lithotrite,  no  force  is  to  be  used,  the 

|ing  allowed  to  slowly  gliile  in  by  its  own  weight.    Before  the 

l^erfect  working  both  of  lithotrite  and  of  evacuator  should 

2  i>er  cent,  solution  of  cocaine  with  adrenalin  can  be  s^afely 
jo  the  bladder  in  large  boys  and  girls.  The  density  of  a  stone 
|mucus  is  deceptive.  During  the  crushings,  the  blades  must 
The  various  manipulations  of  the  beak  required  in  .searching 
Ing  fragments  dejiend  for  their  safety  upon  the  delicate  tactile 
the  surgeon.  If  the  bladder  is  accidentally  mptured  <luring 
\liolo7vy  should  be  at  once  pei-formed  and  the  bladder  sutured.* 

^e  IB  in  larger  proportion  than  after  suprapubic  lithotomy, 

ire  left  behind  in  one-fifth  of  the  eases,  owing  to  the  difficulty 

'-examinations  in  children.     Recurrence  from  fresh  kidney 

the  same  in  litholapaxy  and  in  lithotomy. 
|xy  in  Girts. — The  shorter  and  larger  urethra  in  girls  not  only 

jluntar>^  passage  of  stones,  but  ensures  easier  iiianipulations 
jdculi  that  have  been  arrested.    A  lithoclast  in  sometimes 

'ut  than  a  lithotrite.  A  finger  in  the  rt'ctum  or  vagina  will 
I  seizure.  A  straight  oj>en^nd  evacuator  can  be  used,  other- 
ktion  of  litholapaxy  is  similar  to  the  procedure  in  the  male. 
jrothra  can  be  dilated  with  finger  or  forceps.    A  vaginal  or 

hotomy  is  rarely  necessan^  The  author  once  operated  on 
I  vesicovaginal  fistula  produced  by  the  laceration  of  a  eal- 
against  the  pubic  arch  in  advance  of  a  descending  head  in 

|iY, — For  unusually  large  concretions,  or  in  verj*  hard  oxalate 

^  incision  of  the  bladder  may  become  necessary'.  It  is  also 
that  is  beat  suited  to  infants  under  two  years.  As  to  the 
ling  the  bladder,  surgeons  will  differ  according  to  their  ex- 
iarticular  method, 

u  b  i  c    Lithotomy,  —  The  suprapubic  route  in  now  pre- 

nited  States  and  has  largely  superseded  the  lateral  perineal 

possesses  the  advantage  of  fewer  dangers  if  the  fokl  of  peri- 

lided,  as  the  anatomical  surroundings  are  simpler  than  those 

It  permits  a  freer  examination  of  the  tnterior  of  the  vtscus, 

I*  Ann.  d.  Mai.  d.  Org.  Genito-tiriii.,  Paris,  1908,  ii,  1459. 
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the  discovery  of  ureteral  or  of  multiple  or  of  unusually  placed  stones,  and 
avoids  injury  of  the  seminal  ducts,  which  latter  is  a  very  important  consid- 
eration. Per  contra,  the  peritoneal  cavity  may  be  opened  and  in  careless 
or  inexperienced  hands  the  bladder  or  the  rectum  may  be  ruptured  by 
too  large  injections  or  by  too  free  inflation  of  a  rectal  uplifting  bag. 

The  bladder  should  be  washed  with  boric  solution,  then  moderately 
distended  to  raise  the  anterior  peritoneal  pouch,  the  catheter  withdrawn, 
and  a  bandage  tied  around  the  penis.  A  surgeon  without  large  experience 
can  leave  the  catheter  in  sitUf  and,  later,  utilize  the  tip  to  lift  the  bladder 
wall  to  his  pubic  incision.  If  a  rubber  bag  is  inserted  in  the  rectum  to  lift 
the  bladder,  care  must  be  taken  not  to  rupture  the  bowel.  In  fat  children, 
the  linea  alba  is  not  distinct,  but  the  suprapubic  notch  will  lead  to  the 
pyramidal  muscles  which  lie  directly  beneath  the  sheath  of  the  rectus. 
Separating  these,  the  fat  in  the  prevesical  space  of  Retzius  is  nicked  rather 
than  torn.  As  soon  as  the  pink  wall  of  the  bladder  is  exposed,  it  is  caught 
on  either  side  with  curved  needles  and  two  silk  traction  sutures  inserted. 
A  quick  puncture  with  sharp-pointed  bistoury  will  release  the  contents  but 
care  must  be  taken  that  a  small  stone  does  not  escape  unnoticed.  The 
wound  is  then  enlarged,  the  finger  inserted,  one  or  more  stones  found  and 
removed  with  forceps  and  the  viscus  explored.  A  small  electric  bulb  will 
permit  excellent  visual  examination.  If  the  wall  is  healthy,  it  may  be 
sutured  with  chromicized  gut  introduced  into  the  submucous  coat,  invert- 
ing the  mucous  membrane.  The  skin  should  not  be  sutured  as  a  scar  is  of 
slight  importance.  Drainage  of  the  bladder  is  advisable  if  purulent  cystitis 
is  present  but  is  difficult  in  children.  In  purulent  cystitis  the  suprapubic 
is  certainly  the  advisable  route  of  entrance.' 

Perineal  Lithotomy. — The  lateral  operation  in  experienced 
hands  has  always  had  strong  advocates.  It  permits  the  ready  extraction 
of  stones  of  moderate  size  and  affords  excellent  drainage.  For  infants  it 
is  the  operation  of  choice.  It  is  dangerous  in  the  hands  of  one  not  familiar 
with  the  .smallness  of  children's  anatomical  parts.  Injury  to  the  seminal 
ducts  or  the  rectum,  the  tearing  off  of  the  bladder  from  the  urethra  in  an 
attempt  to  stretch  and  dilate  a  too  small  incision,  and  lastly,  failure  to  reach 
the  bladder  have  occurred.  The  diminutive  size  of  the  prostate  is  con- 
fusing to  an  inexperienced  operator. 

The  anatomical  conditions  to  be  considered  in  children  are  the  rela- 
tively high  position  of  the  bladder  in  the  pelvis,  its  mobility,  the  unde- 
veloped character  of  the  prostate,  the  small  size  and  fragility  of  the  urethra. 
The  prostate  must  be  incised,  not  torn.  In  infants,  even  the  little  finger 
is  too  large  for  entrance  to  the  bladder  and  small  forceps  must  be  used. 

The  lateral  |x?rineal  incision  does  not  differ  from  the  one  employed  in 
the  adult,  but  the  structures  are  so  close  that  the  cuts  must  be  cautiously 
and  judiciously  made.  Too  far  backward,  a  bulging  rectum  or  the  ejacu- 
latory  ducts  may  be  injured;  too  far  outward,  the  internal  pudic  arterj-;  too 
far  forward,  the  crura;  too  far  inward,  the  bulb  of  the  urethra-  (Fig.  142). 

In  lateral  Uthotomy,  it  is  exceedingly  important  that  the  staff  is  prop- 
erly held  and  that  it  is  not  withdrawn  until  the  surgeon  is  positive  that  the 

»  Willard,  Arehiv.  PediatricR,  Jan.,  1S92. 

» Willanl,  Phil.  M.  and  S.  Reporter,  1S72,  xxvii,  473,  528. 
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bladder  has  been  entered,  Thr  point  of  the  knife  must  not  leave  the  groove 
ni  the  staff  until  the  .sniall  prostate  i.s  well  dividf  iL  It  is  better  to  incise  t\ 
prostate  on  the  opposite  siile  or  use  a  lithoclast  tlian  to  tear  a  hirge  stone 
through  the  tissues,  causing  urlnaiy  infiltration  and  sepsis.  An  assistant 
.steadying  the  bla<hler  aliove  the  i)ubis  tuay  prevent  uplifting. 

The   HiLATKHAL  and   the   mkdiax  o|jeration8    have  also   their   enthu- 
siastie  adv^ocates;  the  latter  give  less  danger  of  heniorrhage. 
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Si  T*  it  mil 
FlO,  142;— Anatuiiiy  of  p«rt«trum,  <ir<'tlirui,  prtixtule  sIuikI  uikJ  bladtlcrH     <  ei»*rM>r»  Anuioiriy  .• 


Perineal  lithotomy  \mtu  litholai-axy  is  not  advisable  in  children 
with  large  stones.  Its  a<Uaniages  are  ehielly  due  \o  the  large  drainage  in 
old  ea.ses.     The  suiu*a|)ubif'  route  is  better. 

Hemorrhage,  if  artenal.  shoukl  be  eheeked  by  ligation.  Subsequent 
hemorrhage,  whicli  is  .sometimes  fatal,  ma}*  be  controlled  by  forceps  left  on 
for  twenty-four  hours  or  by  attaching  a  gauze  petticoat  to  a  catheter  and 
packing  the  inside  with  adrenalin  or  alum  gauze. 
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After  Treatment.— After  any  form  of  lithotomy  the  child,  unleas 
an  infant,  may  with  advantage  be  placed  on  a  raised  bed-frame  (p.  422) 
with  opening  opposite  the  hips,  and  the  urine  allowed  to  drip  from  the  peri- 
neum into  a  receptacle  beneath.  After  a  few  days  the  swelling  of  the  wound 
will  compel  a  portion  of  the  urine  to  follow  the  urethra.  Opium  supposi- 
tories as  needed  and  urotropin  as  indicated  may  be  administered.  Rest  and 
confinement  to  bed  will  hasten  the  granulating  process.  Later  on,  occasional 
aseptic  catheterization  will  assist  in  the  formation  of  a  new  urethra. 

Statistics. — ^The  death  rate  in  children  is  lower  than  in  adults  because 
the  kidneys  are  in  healthier  condition.  The  general  mortality  given  by 
White  and  Martin  *  is  2.22  per  cent.  From  infancy  to  puberty,  litholapaxy 
1.7  per  cent.,  perineal  lithotomy  3.1  per  cent.,  suprapubic  lithotomy  13.1  per 
cent.,  but  these  last  cases  were  undoubtedly  the  most  unfavorable  ones 
on  account  of  purulent  cystitis. 

Ureteral  Calculus. — Calculus  of  the  ureter  is  rare  in  children.  The 
clinical  symptoms  of  hematuria,  pain,  tenderness  and  stoppage  of  urine 
should  receive  additional  diagnostic  proof  by  X-ray  examinations  by  an 
experienced  radiologist,  by  palpation  through  the  rectum  or  vagina,  by  the 
cystoscope  and  by  ureteral  catheterization. 

Removal  by  combined  intra-  and  extra-ureterolithotomy  should  be 
employed '  if  free  diuresis  fails  to  dislodge  the  calculus. 

SUMMARY. 

1.  Litholapaxy  is  the  operation  of  choice  in  boys  over  two  years  of 
age  with  healthy  bladders,  if  the  calculus  is  not  of  large  size  or  unusually 
hard.    Recurrence  is  speedy  if  all  fragments  are  not  removed. 

2.  Suprapubic  lithotomy  is  preferable  for  large  stones  and  for  any 
unusual  complications. 

3.  Lateral  lithotomy  is  the  best  operation  for  infants. 

4.  Lithotomy  and  litholapaxy  are  both  dangerous  in  inexperienced 
hands.     Reliable  lithotrites  are  now  made  in  children's  sizes. 


UNDESCENDED  TESTICLE. 

Synonyms:  Cryptorchidism;  monorchidism ;  ectopic  testicle;  ectopia. 

A  testicle,  normal  or  imperfectly  developed,  may  be  arrested  at  any 
point  between  the  kidney  and  the  scrotum  in  its  descent  before  the  seventh 
month  of  fetal  life,  especially  if  its  mesorchium  is  short.  It  may  remain 
within  the  abdomen  or  be  diverted  from  the  normal  course  and  rest  in  the 
perineum,  the  groin,  or  the  pubis  (ectopia),  due  to  a  false  attachment  of  the 
gub?rnuculum.  This  condition  occurs  once  in  about  a  thousand  children. 
.\  MoNocuYiToucHiD  is  an  individual  in  whom  only  one  testicle  can  be 
located;  a  double  cryf»toiichid,  or  a.norchid,  one  in  whom  neither  organ 
is  palpable.  One  or  both  t?sticles  may  b:>  temporarily  drawn  within  the 
eanal  by  the  cremaster  muscle  and  the  surji^eon  deceived.    The  author  has 


*  White  and  Martin,  Genito -Urinary  Diseases. 
>  Gibbon.  Surg..  Oyn..  and  Obfitet.,  May,  1908. 
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-|>een  called  into  the  country  to  operate  for  undescended  testicle  when, 

u^ncler  ether,  both  testes  have  been  found  in  the  scrotum.    A  testicle  absenl^ 

tvt  birth  may  descend  during  the  first  year  or  many  years  later.    The  author 

Ua-s  reported  a  case  of  spurious  hermaphroditism,  where  the  individual  was 

classetl  aa  a  woman  until  adult  life,  when  both  testes  descended  suddenly.' 

As  congenital  inguinal  hernia  is  associattni  in  one-half  the  cases,  the  anatom- 

iciil  conditions  have  been  described  already  {p.  132,  also  p.  135)  (Fig,  143). 

A  testicle  lying  within  the  canal  or  above  the  scrotum  h  much  more 

liable  to  pressure  and  injur}'  than  when  within  the  scrotum,  hence  inflam- 

matoiy  conditions  are  more  common.    In  a  double  eryptorcliid,  the  scrotum 

will  of  course  be  diminutive,  having  no  office  to  perform.     If  both  organs 


^^^  Fio.  H3.— o,  oominon  foran  of  hydrocele  t«*ti>.  Th»»  Itiiiica  vHtjiuiilis  propria  i><4li:^tenil:«M]i  by  fluid,  ami 
M  thjl  ^n*»«iJ  pcritoiieuin  run*  wiXKJthly  over  it.  b>  fiydrooele  toti-*,  liydrt>cele  futiiutiti  Npeniiatin,  »ti<J 
I      loKililial  hernia.    The  processus  vagin.  ponton,  has  united  ia  sevoml  pluce-,  uud  hji*  irj  mnAei-jiieucc  formed 

■  aevem)  .-wk**  lyinR  one  abovp  the  other.    At  llie  hottom  of  ihe  ^scrotum  ii*  a  hydrocele  u(  ihe  teitis.  above  it 

■  two  hydrocclpj*  of  the  f-pcrmntir  efjnl,  met  al»nve  hy  the  hernial  hftc-  r,  hydrocele  cHiinmiirufjtnf';  M>cot)dJkry 
*        InKtJtiial  heruia.     In  ron-wcinmicc  of  na  \na*tnp}ffe  dtttctnt  of  the  tftiticU,  the  iinioti  of  prijce*»u^  vneimiliN  id 

d«?foctive.  A  hydn>cfle  commuriimriii>  Ui^  dck'r'lop&l,  whirh  it*  «imultiuioou^Iy  the  float  of  a  hernia.  Thi* 
condition  i*  bIjH)  caD^j  hydrocele  liemialif.    (Pfaumller  and  Schlo»*tniiiiaJ 

are  displaced,  the  adult  is  likely  to  be  sterile.  An  undescended  testicle  is 
usually  imperfect  in  development  and  only  occasionally  capable  of  secret- 
ing si>ermatozoids,  consequently  when  one  testicle  is  perfect  the  entire 
removal  of  a  badly  developed  one  has  no  efTect  u]>on  the  fertility  of  the 
indivithial  and  its  retention  need  be  considered  only  for  cosmetic  and  mental 
effect.  If  the  testicle  is  moderate  in  size  and  consistence,  it  is  better  to  make 
the  attempt  to  locate  it  in  proper  position,  since  it  may  possibly  develop 
and  will  add  to  the  comfort  and  pride  of  the  owner.  If  the  testicle  is  situ- 
atetl  in  the  perineum  it  may  be  withdrawn  and  anchored  in  the  scrotum. 
The  untioubted  susceptibility  of  impeifectly  formed  tissues  to  sarcomatous 
degeneration  should  be  considered.  The  i>er  cent,  of  reported  cases  of  sar- 
coma is  very  considerable  in  adults,' 


'  Willard,  TraQs.  Obstet.  Soc.,  Phila.,  1872. 

*  Annals  of  Suixery,  Dec.,  1904;  Ecclcs,  I^nd.  Lfuioet,  clxii.  569,  722. 
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Trefltment. — As  descent  after  birth  is  not  at  all  uncommon,  no  treat* 
ment  is  advisable  in  infants.  Up  to  the  age  of  ten  or  eleven,  operation  may 
be  delayed  unless  strangulated  hernia  occurs,  since  the  majority  of  these 
misplaced  organs  will  make  their  way  to  the  scrotum  before  the  age  of 
puberty.  When  puberty  approaches  and  one  or  both  organs  are  still  re- 
tained in  the  abnormal  position,  transplantation  becomes  advisable,  espe- 
ciaUy  if  hernia  coexists,  lest  the  individual  be  sterile.  Gentle  massage  and 
traction  may  be  instituted  early,  sometimes  with  the  result  of  bringing  the 
organ  into  the  scrotum  without  injury  to  the  structure.  If  puberty  is 
reached  with  the  testicle  still  within  the  canal,  the  organ  will  seldom  develop 
normally.  The  influence  of  these  organs  in  both  physical  and  mental  de- 
velopment of  the  individual  should  always  be  considered,  and  neither  in 
single  nor  in  double  cryptorchidism  should  they  be  removed  during  early 
childhood. 

Orchidopexy. — Before  puberty,  if  hernia  coexists,  and  with  a  testis 
lying  in  the  canal,  a  radical  operation  will  permit  the  cure  of  the  former 
condition  and  a  probable  drawing  down  and  fixation  of  the  organ  in  the 
upper  part  of  the  scrotum,  from  whence  it  may  slowly  descend  to  the  normal 
position.  The  cord  is  lengthened  by  dissecting  away  the  cremaster  muscle 
and  all  connective-tissue  bands  except  the  artery  and  vein.  A  pocket  is 
made  in  the  scrotum  and  the  testis  stitched  to  the  bottom  of  this  cavity 
with  well  chromicized  gut.  If  the  organ  in  large  adolescents  is  atrophied 
and  undeveloped,  removal  {orchidectomy)  will  not  effect  fertility.  A  cellu- 
loid testicle  is  excellent  for  cosmetic  and  mental  effect. 

As  HERNIA  in  greater  or  less  degree  is  usually  present,  the  inguinal 
canal  may  be  slit  up  as  in  the  Bassini  operation.  The  testicle  is- then  drawn 
down  and  the  sac  separated  from  the  cord  as  high  as  the  internal  ring. 
This  requires  a  tedious  and  careful  dissection.  The  sac  is  isolated  and  tied 
as  high  as  possible.  Carefully  avoiding  injury  to  the  blood-vessels  and  vas, 
the  cord  is  freed  above  and  the  testis  drawn  as  low  as  possible  toward  the 
scrotum  and  anchored  to  the  bottom  by  chromicized  gut.  The  inguinal 
canal  is  closed  as  in  hernia  by  suturing  muscle  and  fascia  to  Poupart's  liga- 
ment (see  Hernia,  p.  141),  the  lower  stitch  being  placed  to  narrow  the 
external  ring  as  much  as  is  compatible  with  the  safety  of  the  cord,  thus 
preventing  retraction  of  the  testicle  into  the  canal.  The  canal  in  young 
children  is  sutured  without  transplantation  of  cord.  Anchorage  is  con- 
demned by  some  surgeons,  but  in  the  experience  of  the  author  it  has  added 
a  not  unimportant  amount  of  traction  and  similar  to  that  exercised  in 
fetal  life.  Bevan  advocates  searching  for  retained  testicles  even  within  the 
abdominal  cavity  and  the  sacrifice  of  veins  and  all  restraining  tissues.' 
He  argues  that  as  the  vaginal  process  of  the  peritoneum  is  the  principal 
obstacle  to  reduction,  it  should  be  transversely  divided  and  the  testicle 
brought  down  and  anchored  in  the  scrotum,  the  lower  end  of  the  vaginal 
process  being  sutured  about  it  to  form  a  new  tunica  vaginalis  testis. 
The  cord  is  carefully  dissected  and  wiped  with  gauze  until  a  testicle  even 
as  high  as  within  the  abdomen  can  be  brought  down  into  the  scrotum.  In 
a  few  cases  the  spermatic  artery  and  veins  may  be  so  short  as  to  require 
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mbsequent  supply  of  the  organ  being  entrusted  to  the  artery 
[lie  vas,* 

Jtiay  assist  in  preventing  recedence  and  if  the  organ  remains 
jion  below  the  pubis,  the  patient  should  be  satisfied. 

HYDROCELE. 

:,  or  an  accumulation  of  serum  in  the  normal  tunica  vagi- 
eommon  in  boys  of  any  age,  even  in  infants.     In  girls,  a 
[he  canal  of  Nuck  may  occur. 

AL  HYDROCELE  ariscs  from  the  accumulation  of  fluid  in  an 

congenital  peritoneal  pouch. 

Ie  hydrocele  occurs  when  the  upper  portion  only  of  the 
jess  of  the  vaginal  tunic  has  been  closed. 

M   HYDROCELE  or  ENCYSTED  HYDROCELE  OF  THE  CORD  is  pro- 

rffusion  in  a  non-obliterated  central  portion  of  the  funicular 

lid  licing  shut  off  both  from  the  peritoneum  and  from  the  scp- 

br  tunica  vaginalis  (Fig.  143  b).    If  the  canal  is  partially  open 

I  moderate  succussion  during  crying  (Hernia,  p.  135). 

(*  — A  true  hydrocele  may  be  diagnosed  from  a  hernia  by  the 

non-rpducible  upon  lying  dow^n;  is  more  firm  and  elastic; 

forni   at  the  bottom  of  the  scrotum,  not  at   the  base;  if 

and  when  lifted  falls  back  as  if  hinged  at  the  base;  and  is 

|ien  a  li;iht  is  placed  behind  it  and  the  surgeon  views  it  through 

or  partially  closed  hand.     Following  acute  traumatism  or  in 

Igic  form  of  periorchitis   (chronic  hematocele)    or  in  thick- 

|orehilis  prolifera)  the  latter  test  will  fail.     In  hydrocele  the 

^3  can  be  felt  at  the  base  of  the  tumor;  in  hernia,  they  are 

It.^Hydrocele  in  ver>'  young  children  is  usually  curable  by 

laseptif  TAPPINGS  with  trocar  and  canula,  under  local  anes- 

incturing  the  tunica  vaginalis,  the  sac  must  be  made  tense 

^r  made  to  point  directly  backward  and  upward,  since  the 

the  lower  posterior  portion  of  the  scrotum.     The  puncture 

'd   with    aseptic  cotton    and   collodion    or   with    compound 

nzoin.    The  tapping  may  be  repeated  if  necessary. 

|ele  of  the  cord  can  usually  be  cured  by  tapping  and  the  appli- 

presautie  of  a  truss  in  a  young  child,  provided  the  diagnosb  is 

—Radical  Cure. — In  recurring  cases,  incision  is  safer  than 

Ijcetion  of  pure  carboHc  acid  or  tincture  of  iodine  should  not 

unk\s^  it  is  certain  that  the  internal  abdominal  ring  is  closed. 

[boys  If  the  effusion  is  jjei-sistent,  fifteen  drops  of  tincture  of 

drops  of  carboUc  acid  may  be  injected  after  total  withdrawal 

The  external  ring  should  be  closed  with  the  finger  lest  the 

iinobliterated.     The  scrotum  is  manipulated  until  the  iodine 

juted  over  the  sac.    The  iodine  is  not  diluted  nor  withdrawn 

In  larger  boys  and  large  hydroceles,  a  drachm  may  be  re- 

'  Keen's  Surgery,  iv,  595. 


HYDROCELE.  217 

quired.  While  detention  in  bed  is  safer  after  injection,  self-supporting  boys 
can  sometimes  resume  work  in  a  couple  of  days  if  a  suspensory  is  worn. 
Iodine  is  more  painful  than  carbotic  acid  but  is  less  likely  to  produce  slough- 
ing. Marked  swelling  and  hardening  of  the  scrotum  is  common  after  in- 
jection but  this  swelling  wUl  usually  subade  in  a  few  days  if  rest  is  enjoined 
and  the  scrotum  supported.  In  case  of  recurrence,  a  second  injection  will 
be  successful. 

Excision. — Excision  is  rarely  required  in  childhood  except  in  large 
boys,  when  if  the  boy  can  afford  two  weeks  of  rest,  excision  of  the  sac  is 
the  more  certain  of  cure. 

The  tunica  vaginalis  may  be  incised  aseptically,  inverted  over  the  tes- 
ticle, and  sutured  with  catgut  around  the  organ.  The  deep  fascia  is  then 
stitched  and  closed  (Ochsner). 

EvERSiON  OF  THE  TuNic. — ^After  aseptic  incision  of  the  sac,  under 
local  anesthesia,  the  testis  is  forced  out  of  the  opening  and  the  tunica  vagi- 
nalis everted.  A  pocket  for  the  testicle  is  then  made  by  blunt  dissection  be- 
neath the  skin  of  the  scrotum.  When  the  organ  is  placed  in  this  pocket, 
it  is  slightly  rotated  so  that  the  cut  edge  of  the  tunic  on  the  outer  side  can 
be  sutured  to  the  inner  raw  surface  of  the  inner  lip  of  the  everted  skin.  The 
outer  layer  of  skin  is  then  sutured  separately.  Andrews  makes  a  smaU 
opening  in  the  very  tip  of  the  upper  end  of  the  sac,  and  pushes  the  testicle 
through  the  slit.  This  buttonhole  encloses  and  fits  tightly  around  the  cord 
as  the  sac  is  everted,  leaving  the  organ  outside  of  the  sac  and  speedy  heal- 
ing is  secured. 

Resection  of  the  entire  parietal  layer  of  the  tunic  is  rarely  necessary 
in  boys,  as  the  membrane  is  seldom  thickened. 

Incision  and  stitching  of  the  parietal  layer  of  the  tunic  to  the  skin 
(Volkman)  and  packing  is  dangerous,  as  it  is  difficult  to  maintain  aseptic 
dressings. 

Total  excision  is  best  accomplished  by  carefully  dissecting  the  tis- 
sues without  rupture  of  the  sac,  the  globular  mass  rendering  the  dissection 
easier.  If  the  sac  is  open  to  the  abdomen,  it  is  separated  from  the  surround- 
ing structures,  drawn  down,  ligated  and  cut  away,  and  the  inguinal  canal 
sutured. 

After  any  of  the  operations,  with  or  without  drainage,  the  patient  must 
be  confined  to  bed  for  two  weeks. 

Hydrocele  of  the  canal  of  Nuck  in  girls  should  be  treated  in  the 
same  manner. 


CONGENITAL   MALFORMATION   OF  THE   KIDNEY. 

Congenital  absence  of  one  kidney'  is  usually  unrecognized  until  the 
condition  is  disclosed  by  cystoscopy  or  ureteral  catheterization  or  during 
a  celiotomy.  The  horseshoe  kidney  is  not  uncommon  and  e  ther  kidney 
may  bo  displaced  from  its  position. 

As  a  rule,  surgical  interference  is  not  called  for  until  some  complica- 
tion arises. 

•  Willard,  Amer.  Jour.  Meci.  Sci.,  1870,  45:^;  Trans.  Phila.  Path.  Soo.,  iii,  1869.  170. 
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KIDNEY  S.UICOMA. 

jarcoms  of  the  kidney  is  not  infrequently  congenital  in  origin. 

rare.  These  tumors  when  existent  are  usually  adenosar- 
libiy  springing  from  the  Wolffian  bodies.  The  growth  may  be 
die-celled  m  eorapoaition,  its  origin  be  ng  in  the  cortex  or  in 
|he  tumor  usually  develops  before  the  age  of  five. 

?nce  of  a  steadily  increasing  tumor  in  the  loin,  hematuria, 
I  and  cachexia  are  the  chief  symptoms.  The  tumor  can  usually 
id  may  be  smooth  or  lobulated,  and  although  solid,  sometimes 
Ration  of  fluctuation  if  ascites  is  present.  In  a  patient  of  the 
ircumference  of  the  abdomen  was  twice  that  of  the  chest.* 
I*  —  The  tumor  may  be  confounded  with  hydronephrosis, 
[old  or  sarcoma,  retroperitoneal  sarcoma,  or  tumor  of  the 
ti, 

|t»  — Early  postperitoneal   nephrectomy,   although   it  has   a 
I'lO  to  70  per  cent.,  offers  the  only  hope  of  relief  and  has  been 

'veral  casea.^ 


EV,   FLOATING,   MOVABLE,   OR   WANDERING. 

i  kidney  is  occasionally  met  with  in  adolescent  girls.    It  is  best 

>y  the  operation  of  fixation,^  but  by  attention  to  the  general 

appb^ing  a  support  five  to  seven  inches  wide  made  by  zinc 

■e  plaster  strips,  encircling  the  entire  body.  These  should 
hile   the  patient  is   supine   and   should  run  diagonally  to 

[suppoi-t  the  lower  abdomen/  If  the  plaster  irritates  too 
or  Storm  abdominal  bandage  may  be  substituted  (Fig.  87, 

il  dyspeptic  and  neurotic  symptoms  will  be  present  from  lack 
f danced  intra-abdominal  pressure. 

[ive  bandages  fail  to  relieve  and  actual  symptoms  with  crises 
usual  operation  of  nephropexy  may  be  done  either  by  sutur- 
Ig  with  gauze  (Deaver),  or  capsule  splitting. 


|ind  Steele,  Ainer,  Jour,  Med.  Sci.,  Mch.,  1900j  Trans.  Phila.  Coll.  Phys., 

Phili.  Ptediame  So2.,  1006,  ii,  15;  Jacobi,  Trans.  Intemat.  Cong.,  Co- 
Lcvi,  Arrh.  Ppfiiatrics,  1896;  Abbe,  Annals  of  Surg.,  Jan.,  1894;  Gibbon, 
Surg.,  1W9,  216;  Annals  of  Surg,,  1908.  xlvii,  1059;  Rush,  Archives 
1908, 

Permn,  Med.  Jour.,  Nov.,  1907,  US, 
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CHAPTER  VI. 
BURNS,  FROST-BITES,  BOILS. 

BURNS  AND  SCALDS. 

Young  children  are  exceedingly  liable  to  suffer  from  bums,  owing  to 
the'r  ignorance  of  the  danger  of  fire  and  their  inability  to  extinguish  the 
flames.  Instead  of  wrapping  themselves  in  a  blanket  they  are  more  likely 
to  run  screaming  to  the  mother.  They  are  also  frequently  scalded  by  falling 
into  tubs  of  hot  water  or  by  upsetting  kettles.  The  most  serious  internal 
bums  are  from  inhaling  steam,  or  from  swallowing  lye  (p.  105)  which  re- 
sembles milk,  or  from  taking  carbolic  or  other  acids. 

Prognosis. — ^The  prognosis  is  mont  unfavorable  if  the  destmction  of 
tissue  is  deep  or  the  surface  large.  If  one-quarter  or  more  of  the  trunk  is 
burned  even  superficially,  the  child  will  probably  die.  Death  occurs  pri- 
marily from  shock  and  from  the  loading  of  the  intemal  organs  with  toxins 
from  the  blood-corpuscles  which  have  been  altered  by  heat;  later  from 
tetanus,  bronchopneumonia,  erysipelas,  meningitis,  sepsis,  or  exhaustion. 
Deeper  bums  of  the  second  or  third  degree  in  young  children  are  liable  to 
be  followed  by  gangrene,  necrosis,  large  sloughs  and  death.  Even  if  a  line 
of  demarcation  forms  with  final  separation  of  slough,  there  is  great  danger 
from  systemic  infection  unless  strict  antisepsis  is  secured.  Perforation  of 
the  duodenum  sometimes  follows. 

Treatment. — The  first  indications  are  to  relieve  shock,  lessen  pain,  ex- 
clude air  and  secure  asepsis. 

Shock. — Wine  or  whisky  or  morphine  should  be  given  by  mouth  or 
rectum  or  hypodermically  and  external  heat  quickly  applied  by  hot  water 
bags,  or  by  electric  mattress*  or  pad,  or  by  an  electric  bulb  on  a  wire  from 
nearby  socket,  or  by  heated  air. 

After  the  clothing  has  been  cut  away,  the  burning  external  pain  may 
l>e  lessened  by  wetting  the  parts  with  a  warm  saturated  solution  of  sodium 
bicarbonate  and  covering  with  waxed  paper  or  oiled  silk,  but  the  patient 
must  not  be  chilled.  A  child  may  be  kept  continuously  in  a  hot  soda  or 
boric  bath.  For  burns  of  the  first  or  superficial  degree,  a  half  of  one  per 
cent,  solution  of  picric  acid  gives  quick  relief.  Flour  or  a  bland  powder 
and  some  form  of  oil  or  ointment  are  usually  at  hand  and  can  be  speedily 
applied,  since  the  exclusion  of  air  is  very 'important  to  assist  in  repelling 
bacterial  invasion. 

Sterilized  Dressings. — Sterility  of  the  burned  surface  is  of  the  first 
importance  after  primary  relief  of  pain.  When  the  child  is  in  condition  to 
receive  ether,  the  blebs  and  all  absolutely  destroyed  tissues  should  be 
quickly  cut  away,  the  parts  irrigated  with  hot  carbolized  water  1:60,  or 

'  Willard,  Annals  of  Surgery,  May,  1898,  682;  Phila.  Med.  Jour.,  vu,  1901,  1070. 
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boric  solution  or  ililute  peroxide  of  hydrogjpii,  and  dressed  with  boric  acid 
and  petrolatum  1 :  10,  or  salicylic  ointment  1 :  30,  carbolized  olive  oil  or 
petrolatum,  or  in  fact  with  almost  iiny  mild  antiseptic  oil,  provided  air 
with  its  microorganisms  is  rigidly  PXfluded  liy  wiixcd  {)aiK»r  or  oiled  ijilk. 
An  imtiseplir  thick  past^p  prepared  from  sterile  oil  and  //jic  oxide  is  excel- 
lent. I'nguentine  and  resin  cerate  are  also  effective  applications.  In  place 
of  the  white  lead  formerly  used,  a  mixture  of  carbonate  of  Iead»  powdered 
acacia,  sodium  bicarbonate?,  and  Linseed  oil  is  good;  or  linseed  oil  and  lime- 
water  (C'AJiHON  OIL)  may  be  used.  If  there  is  much  oozmg,  strips  of  rubber 
tissue  will  jjermit  the  exudate  to  escape  into  the  superimposed  antiseptic 
gauze  di-essings.  Carbolic  acid  burns  should  be  first  neutralized  by  alcohol; 
bums  from  lime  neutralize! I  by  vinegar.  Perfect  rest  and  quiet  should 
then  be  enjoined  and  stinmlation  and  heat  continued.  Opium  and  morphia 
and  Iironiides  should  Ik*  j:iven  to  the  point  of  (quietude  fnjm  pain,  and  an 
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abumlance  of  water  given  even  if  there  is  vomiting.  If  the  child  is  not  too 
young,  slow  drop-by-drop  rectoclysis  is.  helpful  in  Hushing  the  kidneys 
(p.  126).  Dusting  the  part  with  stearate  of  zinc  powder  or  the  oxide  of 
zinc  and  acetanilid  10  : 1  is  coniforting.  Dressings  should  not  Ije  disturbcti 
as  long  as  they  are  inodorous,  even  though  days  elapse.  Subsecjucut 
dressings  consist  in  uncovering  only  a  small  ai'ea  at  a  time,  cleansing  with 
carbolized  solution,  cutting  away  all  dead  tissues^  and  redressing  with  a 
mildly  antiseptic  ointment.  Carbolic  acid  poisoning  from  dressings  will 
show  its  toxic  effect  by  gmenish  or  l>lack  urine,  feeble  pulse,  vomiting  and 
coma.  The  dressing  should  be  at  once  suspended,  stimulation  with  alcohol 
and  camphor  commenced,  and  dr>'  cups  applied  over  the  kidneys,  with  con- 
tinuous rectoclysis.  After  all  burns,  water  and  fruit  juices  should  l>e  freely 
given  and  in  a  serious  case  the  child  should  lie  in  a  hot  bath  for  hours.  If 
the  child  survives,  a  long  and  tedious  period  of  suppuration,  granulation  and 
contraction  will  follow.  The  child  must  be  placed  in  the  open  air  (p.  380) 
and  food,  tonics  and  stimulation  freely  administered. 

Cicatrization  and  ConLaclion. — In  large  destruction  of  akin  and  tis- 
sues, dense  cicatrices  may  draw  the  Up  and  chin  almost  to  the  sternum,  or 
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evert  an  eyelid,  or  if  uncontrolled,  fix  an  arm  to  the  chest  at  the  axilla  (Fig. 
145),  or  flex  a  knee,  or  elbow,  or  wrist.  These  contractions  must  be  avoided 
by  compelling  a  larger  deposition  of  granulation  tissue,  even  if  healing  is 
delayed.     Small  and  large  skin  grafts  will  greatly  aid  in  prevention. 

Splints.  —  An  arm  or  leg  must  be  fixed  by  splint  or  plaster  of  Paris 
(windowed  for  dressings)  in  a  position  the  opposite  to  the  one  in  which  it  is 
likely  to  be  drawn  antl  deformed.  This  position  must  be  maintained  for 
months  if  necessary,  until  the  scar  is  well  formed.  Meantime  the  cicatricial 
tissue  should  be  anointed  daily  and  ver>'  gently  massaged  and  stretched. 

After  the  splint  is  removed,  much  can  be  gained  by  encouraging  the 
child  to  use  the  meml)er  in  motions  that  will  gently  extend  the  scar  tissue. 
Well-regulated  movements  in  a  si)ecial  gynmasium  and  the  adaptation  of 
exerci.^tes  and  sports  to  the  particular  case  will  be  hel])ful. 


Fi«J,  14.'i— rimtniatiiHi  of  arm,  rlie-t  ami  a\illii  fnmi  hum-.  iriipn>v«Nl  l>>  pi:i«tir  flap  from  shoulder. 

Fingers  and  hands  burned  by  sliding  down  rojX's  or  wiivs  should  be 
most  can'fuUy  watched  to  prevent  contraction. 

IMast  ic  Surgery  . — The  great  obstacle  encountered  by  the  surgeon 
in  the  ivlief  of  old  established  cicatricial  deformities  (Fig.  146)  will  arise  from 
the  difliculty  of  obtaining  healthy  tissue  for  n^pair,  since  the  surrounding 
parts  an*  more  or  less  infiltrated  and  a  (lap  of  condensed  skin  will  probably 
slou^rh.  In  a  circumscrilx^d  burn,  if  a  flap  of  liealtliy  skin  can  Ik»  s(M'ured 
of  sufficient  size  to  close  the  ai'ea.  the  scar  tissue  should  all  Ik*  cut  away. 
.\  Z-  or  compound  Z-incision.  as  i-econinienih'd  l>y  McCurdy '  with  removal 
of  scar  tissue  and  sliding  and  elonjration  of  flaps,  will  sometimes  yield  suffi- 
cient new  skin  covering.  In  other  cases,  a  portion  may  be  removed,  or  a 
thin  fold  like  the  border  of  the  axilla  may  Iw  split  along  its  entin'  ajx^x, 
dissected  })ack,   and    the   skin    inci.stMl    at    right    angli's   on   opposite  sides 

•  Amer.  Jour.  Orth.  iSiirp..  VoU.,  UMH.).  40."). 
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of  the  ends  of  the  primary  incision.  The  parts  are  then  stretched  so 
us  to  ftUde  the  skin  iind  p;ive  raw  surfaces  at  either  end.  When  chvsed, 
the  wound  will  be  irrcpuliirly  Z-shajM-d.  Covering  can  also  be  obtained 
by  lateral  relaxing  incisions  and  inward  sliding  of  flapSp  or  by  various 
shapnd  sections  with  torsions  or  refiections  of  the  base.  The  superficial 
blood  supply  of  the  area  must  be  wisely  considered.  In  the  fingers,  haml, 
forearm,  elliuw,  and  arm.  if  i\  suitable  flap  cannot  be  obtained  from  the 
nci^hborhootl.  the  plastic  covering  may  hs  secured  from  the  thigh  or  liip 
in  girls  or  from  the  abdomen  or  che^t  in  boys.     After  dissecting  out  all 

scar  tissue,  in  ortler  to  leave  flexible 
edges  for  union,  the  member  is 
brought  to  the  t«itle  of  the  body,  a 
large  Hap  folded  upon  its  ba.se  and  the 
raw  surface  applied  to  the  denuded 
surface  of  the  injured  part.  Colored 
silkworm  or  black  iron-tlyed  sutures 
are  then  inserted  on  the  three  free 
margins,  the  parts  dressed  aseptically 
with  gauze  and  silver  foil  and  the  arm 
fixed  firmly  to  the  hotly  with  plaster 
bandage.  At  the  euil  of  a  week  this 
bandage  is  removecl  under  e the rj  the 
base  of  the  flap  severed,  stitched  in 
proper  position »  and  covered  with 
compound  tincture  of  lx*nxoin.  Its 
vitality  may  be  test-ed  before  sever- 
ing by  pinching  with  forceps. 

Sliding  of  the  skin  may  be  done 
in  a  curved  hue,  or  laterally  or  longi- 
tu<linally.  Flaps  with  bases  may  be 
turned  or  reverted  or  twisted.  A  flap 
may  also  be  jumped  over  an  inter- 
vening section  of  sldn.  In  all  flaps, 
one-third  arklitional  must  be  allowed 
for  shrinkage,  and  for  the  first  few 
months  after  o])eration  the  flap  will 
appear  to  be  too  large. 
When  the  cicatiix  is  at  the  back  of  the  hand  or  arm,  the  member  may 
be  pushed  benkath  a  bridge  or  double  bascvd  flap,  rai.sed  from  the  chest 
or  thigh  or  abdomen.  The  bridge  is  sutured  on  tw^o  sides  and  the  arm 
bound  in  position  for  a  week  w^ith  plaster  bandage,  after  which  the  bridge 
is  severed. 

A  careful  study  of  the  various  methods  of  flap  formation  illustrated 
in  Bryant^s  and  other  operative  surgeries  will  well  repay.  A  fla])  may  be 
transfernxl  from  t  he  calf  of  one  leg  to  that  of  the  other  by  fastening  the  limbs 
firmly  together  with  plaster  for  a  week  and  then  incising  the  base  of  the 
flap  (Fig.  144,  p.  220).  A  double  transference  also  is  possible,  for  instance, 
from  the  leg  to  the  arm,  and  then  later  from  the  arm  to  the  face  or  neck.* 


Fig.   146. — Extensivi*  ricatrisatton  alter  «>EoiiKlLijig. 


Finney,  Tr.  Amer.  Surg.  Afisoc,  1909,  298. 
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Splints,  massage,  and  mam pulat ions  are  persistently  applied  for  months 

mg  as  there  is  any  tendency  to  recon traction. 

In  extreme  cases  amputation  of  a  finger  or  limb  is  necessary, 

Cheiloplasty. — Eversion  or  ectropion  of  the  lip  foUovviug  burns  and 
filoughings  (Fig.  147)  from  disease  or  trauma  (Fig.  41,  p.  49)  is  most  trouble- 
some and  unsightly.  To  rephice  a  contract^cl  lower  lip,  various  o|X'rationH 
have  been  employed/  The  flaps  may  be  held  in  place  by  skewers  or  pinn 
or  by  sutures.  Only  the  finest  silk  or  gut  shouhl  be  used  and  it  should  \w 
well  smeared  with  carbolated  petrolatum. 

When  a  certain  degree  of  mobility  exists,  a  \'-sha]x^<l  incision  corre- 
sponding to  the  margins  of  the  lip,  elevation  of  the  lip,  and  closui^e  of  the 
flaps  below  in  form  of  a  Y  may  relieve  the  deformity.  When  the  scar  tissue 
is  dense  but  little  can  be  accomplished.  If  a  flap  can  be  securetl,  the  everted 
mucous  membrane  may  be  raisi'd  by  an  incision  aroun<l  its  border  througli 
the  skin  down  to  the  muscles,  and  di-Hsc»cting  up  the  Map.  This  flap  is  ndk*cte<l 
anti  held  in  posit irm  by  a  long  pin  passed 
from  one  check  through  the  Hap  unt!  out 
through  the  other  cheek.  The  points 
can  be  protecteil  by  gauze  and  acci- 
dental removal  mny  be  pi-evented  }»y 
clamjied  shot.  If  good  skJn  is  available, 
flaps  may  l3e  turned  in  to  the  raw  .sur- 
face from  below,  or  large  Thiersh  grafts 
applietl.  The  tli^.ssing  may  be  salt  solu- 
tion iind  gut  ta-i3ercha,  or  the  wiiund  nuiy 
be  LEFP  KXi'osEi)  TO  THE.  AiH.  i>ome- 
times  a  flap  may  be  jumped  from  the 
neck  to  the  lip  over  an  intervening  ledge 
of  skiu  and  finally  pareil  and  adjusted. 

Skin  GaAn^iNo.  —  Large  areas  of 
granulating  surfaces,  as  on  the  abdomen  or  chest,  may  be  eovenDd  with 
numerous  small  [ueces  of  skin  (Ileverdin)  snipped  fix>m  the  patient  or  from 
a  kind  donor,  tiny  toothed  forceps  and  scalpel  or  special  scissors  lx»ing 
used.  The  grafts;  should  only  extend  to  the  deep  epiderm.  The  granu- 
lation wound  must  first  be  scra]>ed  to  remove  edematous  granulmiuns,  Iheu 
irrigated  with  sterile  saline  solution  and  hemorrhage  arresteil  by  drying  and 
presbufip*  The  grafts  are  covered  with  protective  or  rubber  tissue  orCargile 
membrane,  and  a  dressing  of  wet  saline  solution  aj)plied,  Coai'se  netting 
soaked  in  gutta-percha  in  chloroform  solution,  or  silver  foil  or  dr\'  powders 
are  also  usc^ful.  Pn\ssure  is  applied  over  wax  paper  by  cotton  and  bandage. 
The  dressing  should  not  be  removed  unless  odor  is  apparent.  The  object  of 
the  procedure  is  to  form  little  islands  of  new  cutification  from  the  epithelial 
cells  (Fig.  lis).  Egg  membrane,  frog's  skin,  and  other  materials  have  also 
been  used. 

Large  grafts  (Thiersh)  may  be  cut  from  a  steriltxed  thigh  by  a  sawing 
motion  of  a  sharp  thin  razor  and  by  stretching  the  skin  by  spatula  or  straight 
board  and  shaving  tlie  .section  through  half  the  thickness  of  the  skin  (Fig. 


Fiij.  147. — Sloujsli  of  lowrr  Up. 


*  Jour.  Aroer.  Mcfi.  Awoc..  M*rch  2,  1907,  and  Feb.  20,  796;  8urg.,  Gyn.,  imd  Obetei.^ 
Dec.,  1907. 
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148) »  Qllier's  grafts  are  thicker  and  extend  through  the  skin,  as  also  do 
Krause's.  The  latter  renders  the  part  anemic  by  ehi.stic  bandage.  Tht- 
8trip  as  it  is  cut  is  folded  up  on  the  razor  under  drop  irrigation  of  saline 
solution  and  when  completed  is  transferred  on  the  razor  to  the  new  site, 
being  drawn  off  the  edge  by  a  needle  and  caj-efully  adjusted  in  nitu  with- 
out l3eing  pernutted  to  curl.  A  circumcised  prepuce  may  l:»e  thus  utilized. 
Epithelium  raised  by  a  blister  has  also  been  used.  The  outer  rubber  pro- 
tection may  Ix*  applied  in  (Strips  to  allow  oozing.  If  dead  grafts  ai*e  dis- 
coveretl  at  the  primary  dressing,  they  should  be  removed  to  prevent 
infection  of  others. 


Fio.  I4ii.— Rttutt  of  skin  grafting. 

Keloid  ,— Keloid  depeneratinn  not  infi-equently  appears  in  the  scar 
rjfcissne  following  burns.     Thyroid  extract,  fihrolysin  and  other  preparations, 
thiosinamin,  have  lieen  used  with  advantage.'    The  scar  tissue  may  Iw 
^ntly  massaged  with  cocoanut  or  olive  oil. 


COLD— FROST-BITE. 

While  exti^me  cold  produces  similar  effects  to  those  of  heat,  yet  the 
method  of  production  is  dilTerent.  Cold  acts  by  constricting  the  muscular 
vascular  system  and  proilucing  anemia  of  the  tissues  from  stasis  which  may 
be  so  great  as  to  end  in  gangrene,  while  heat  produces  a  hyperemia  that 
may  also  pnd  in  gangrene.  Hands,  feet,  and  ears,  distant  from  the  central 
organ  of  circulation,  are  most  readily  influenced  by  cold. 

Treatment. — The  too  sudden  rc*turn  to  the  internal  organs  of  the  blood- 
eorpuscles  altered  by  cold  is  injurious,  a  fact  that  explains  the  rationale  of 
the  ti-eatnient  of  fii^at  rubbing  the  frozen  parts  with  snow,  then  with  cold 
water,  and  the  tardy  return  to  a  warm  room,  with  stimulation  by  camphor 
and  alcohol. 

The  succneding  treatment  is  conducted  along  the  same  antiseptic  linen 
as  for  burns. 


» Little,  Amer.  Jour.  Orth.  l^iirgr.,  Feb.,  1909,  518. 
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CHILBLAINS— PERNIO. 

Chilblains  are  caused  by  too  sudden  exposure  of  chilled  surfaces  to 
the  influence  of  heat,  especially  in  debilitated  or  feeble  children. 

Treatment — A  great  variety  of  substances  have  been  used  to  relieve 
the  burning  and  itching  pain  so  common  in  this  complaint.  In  some  cases 
powders  are  most  effective,  in  others,  ointments.  Stearate  of  zinc  with 
aristol  or  carbolic  acid  or  acetanilid  are  often  useful.  Opium  and  carbolated 
petrolatum  likewise  are  comforting.  Turpentine,  iodine,  tincture  of  can- 
tharides  and  soap  liniment  1:3;  oil  of  peppermint  pure;  oxgall,  iodine  and 
glycerine,  camphor  and  chloral  equal  parts,  iodine  petroge'n  and  also  elec- 
tricity have  all  been  found  of  service.  A  mixture  of  ammonia,  turpentine 
and  oil  is  comforting. 

Wetting  and  chilling  of  the  feet  and  standing  on  cold  pavements  are  to 
be  carefully  avoided. 

FURUNCLES— BOILS. 

Boils  are  the  result  of  an  infection  of  hair  or  sebaceous  follicles  by 
micro  Organisms.  The  conflict  of  the  resisting  phagocytes  results  in  the 
death  of  numerous  cells,  the  production  of  a  sloughing  centre — ^the  corb— 
and  the  walling  in  of  the  debris  by  the  protecting  cells.  When  a  Meibomian 
gland  of  the  eyelid  is  affected,  the  condition  is  known  as  a  bty. 

Treatment. — ^The  condition  is  usually  due  to  a  lowered  resistive  vital- 
ity that  calls  for  tonics  and  fresh  air,  especially  when  a  succession  of  these 
abscesses  occur.  The  most  speedy  relief  is  a  slight  incision  under  local  anes-^ 
thesia,  curetting  of  the  debris  and  the  application  of  a  Bier  suction  cup, 
followed  by  a  drop  of  carbolic  acid  carried  into  the  abscess  on  an  applicator 
or  by  a  hypodermic  syringe.  A  sterile  dressing  is  then  applied,  which  will 
often  entirely  check  further  trouble.  In  all  cases  the  urine  should  be  ex- 
amined and  if  sugar  is  present  appropriate  treatment  should  be  given. 

In  chronic  furunculosis,  in  addition  to  the  above  constitutional  meas- 
ures, VACCixNE  THERAPY  in  accordance  with  the  organism  found  in  the  pus, 
as  aureus  or  albus,  should  be  practised. 
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CHAPTER  VII. 

ORTHOPAEDIC  SURGERY. 

EDic  t^urgery  is  that  branch  of  general  surgery  which  includes 
m  ami  cure  of  distortions  and  deformities,  both  congenital 
.,  that  require  not  only  the  application  and  employment  of 
tods  but  also  the  adaptation  of  mechanical  appliances,  together 
[I  development  for  the  correction  of  deviations  of  form  and 
>f  the  effects  of  disease  or  injury. 

h  orthopaedic  undoubtedly  originated  from  of^Oo^  straight  and 

Hjective  of  -«rv  (ratfWv)  child.    From  the  rectification  of  the  de- 

jhiklrcn  the  term  has  been  enlarged  to  include  the  straighten- 

nities  at  all  ages.    It  is  especially  important  that  paed  be 

he  English  spelling,  since  in  the  minds  even  of  physicians, 

V  of  laymen,  the  unwarranted  spelling  ped  is  misleading,  sug- 

feet  only  are  to  be  corrected.     If  this  latter  were  the  real 

(vould  have  been  necessary  to  have  coined  the  hybrid  word  of 

]nd  Latin  pea  {pedis).    The  pure  Greek  orthos  and  paid  (g^ni- 

givet^  us  orthopaedic.   An  excellent  derivation  would  be  dpOAi^ 

to  ctlucate  straight"  but  this  would  give  orthopaedeutics,  a 

|wonl.    Orthosomatics  (<rw/xa,  body)  would  be  preferable.    The 

comes  from  the  Anglo-Saxon  cregpere  a  creeper. 

iding  line  between  orthopaedic  and  general  surgery  is  not 

le  nor  can  any  sharp  distinction   be   drawn  between  this 

ger>'  and  that  of  the  neurologist.    The  orthopaedic  surgeon's 

(*onsc(juently  must  lie  largely  in  consultation  with  the  sur- 

neurologist  as  well  as  with  the  internist  and  the  general 

|opae<iic  surgeon  needs  first  of  all  a  thorough  training  in  clini- 
ttive  surgery, to  which  must  be  added  the  special  knowledge, 

ykill  required  for  the  adaptation  of  mechanical  measures  in 

m  and  cure  of  the  various  distortions  and  deformities.     He 

L^e  acquired  a  practical  knowledge  of  the  benefits  to  be  secured 

|development  by  gymnastic  and  similar  movements,  and  in 

hjive  a  thorough  understanding  of  many  nerve  conditions. 

therefore  be  a  surgeon,  a  physician,  a  neurologist,  a  physical 
a  mechanician.     He   must  also   be  an  immunizer,  taking 

the  benefits  of  vaccine  therapy  and  all  other  aids  to  surgical 
Above  all  he  must  recognize  the  fact  that  success  in  treatment 
Iv  by  assisting  the  recuperative  and  resistive  powers  of  the 
\y  combating  them.    He  must  possess  common-sense,  operative 

^ntive  ability.  He  must  be  prepared  to  encounter  some  of 
\m^  operative  procedures,  difficult  in  execution  and  dangerous 
late  excisions  of  the  hip  with  large  involvement  of  the  pelvic 
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bones  and  in  laminectomy  and  other  conditions.  He  needs  to  possess  great 
strength  and  endurance,  since  many  conditions  require  forcible  correc- 
tion— brisement  forc6 — and  hand  pressure  is  much  safer  than  any  mechani- 
cal appliance.  The  intelligently  trained  hand  and  brain  of  a  wise  surgeon, 
recognizing  the  amount  of  force  required,  will  prevent  many  accidents. 
Unintentional  fractures,  the  tearing  off  of  epiphyses  and  the  rupture  of 
blood-vessels  are  usually  the  result  of  force  inaccurately  applied.  A  twist- 
ing motion  is  the  dangerous  one  in  bone  surgery. 

The  most  discouraging  part  of  an  orthopaedic  surgeon's  work  is  the 
fact  that  a  large  proportion  of  his  cases  come  to  him  with  disease  and 
deformity  so  far  advanced  that,  although  he  may  apply  the  highest  amount 
of  skill  and  dexterity,  the  finid  result  will  still  be  so  crippling  as  to  be  a 
great  trial  and  handicap  to  the  patient  and  be  always  in  evidence.  Sui^ry 
of  the  internal  organs,  on  the  contrary' ,  in  its  results  is  seldom  apparent 
to  the  public  after  a  few  weeks. 

The  patience  and  the  time  required  for  examination,  diagnosis  and 
treatment  of  a  large  majority  of  orthopaedic  cases  renders  them  exceed- 
ingly liable  to  be  neglected  by  the  general  surgeon.  In  a  large  general 
hospital,  these  patients  are  certain  to  be  overlooked  in  the  rush  of  active 
surgical  work  as  their  diseases,  being  chronic  in  character,  require  many 
months  of  careful  attention  and  wise  management.  The  general  sur- 
geon errs  in  considering  that  operative  measures  are  sufficient  for  relief, 
since  operation  is  often  but  one  step  in  a  long  and  tedious  application  off 
subsequent  mechanical,  gymnastic  and  hygienic  measures. 

The  MECHANICAL  ORTHOPAEDIST  differs  from  the  true  orthopaedic 
surgeon  in  that  he  ignores  the  speedy  and  efficient  benefit  to  be  secured 
by  well-<iirected  surgical  procedures.  The  former  depends  upon  painful, 
tedious  mechanical  measures  for  a  long  time  in  the  correction  of  deformities 
that  can  be  straightened  in  a  few  moments  by  a  well-planned  operation. 
The  term  orthopaedics  is  a  misnomer;  orthopaedic  surgery  is  the 
correct  designation  of  this  special  science  and  art.  The  true  orthopaedic 
surgeon  is  the  one  who  judiciously  and  wisely  combines  all  the  methods 
above  mentioned  as  applicable  to  the  needs  of  the  individual  case. 

The  majority  of  deformities  affect  the  hard  parts,  as  bones  and  joints, 
but  paralyses,  muscular  contractions  and  relaxations,  cleft  palate,  etc., 
furnish  numerous  instances  where  both  hard  and  soft  parts  are  involved. 

The  time  is  not  far  distant  when  fractures  and  sprains,  which  are  often 
the  btii'-noir  of  surgeons,  will  be  referred  to  the  orthopaedic  surgeon  for 
the  benefit  of  his  careful,  patient  mechanical  and  surgical  skill. 

A  CHAIR  OF  orthopaedic  si'RGERY  is  now  ail  established  part  of  the 
education  of  the  medical  student  in  all  the  prominent  colleges. 

In  a  number  of  hospitals  special  machine  shops  have  been  established 
for  the  manufacture  of  orthopaedic  apparatus  under  the  direction  of  the 
surgeon  so  that  this  important  part  of  the  treatment  need  not  be  referred 
to  an  untrained  mechanician. 

A  special  orthopaedic  gymxasivm  for  the  treatment  of  ankylosis, 
paralysis,  stiffening  after  fractures,  lateral  curvature,  flat-foot,  muscular 
weakness,  rickets  and  various  other  conditions  is  ver>'  important.  Such 
an  equipped  g\'mnasium  is  seen  in  Fig.  151  and  Fig.  152. 
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of  Deformities.  —  Congenital  Malformations.  —  Develop- 
'is  are  exceedingly  common  owing  to  non-union  of  embryonal 
b  median  line,  as  seen  in  hare-lip,  cleft  palate,  and  spina  bifida; 
ted  development  as  noted  in  malformations  of  the  genital  and 
|rgana,  to  deficiencies  in  growth  of  bone,  to  intra-uterine  am- 

\m  bjiiids  or  amniotic  diseases,  or  to  intra-uterine  trauma  or 
occurs  in  club-foot. 

[A  of  the  ovum  in  its  first  plastic  month  of  development,  even 
it  coition,  may  be  sufficient  to  so  derange  the  controlling  nerve- 
|fectivc  formation  in  some  region  of  the  body  will  be  the  result 

'itjonal  disturbances  in  germ-cells. 

|ty.~ Hereditary  influences  extending  through  several  genera- 
irmities  are  so  common  that  they  are  universally  recognized. 
:iiea<5es  are  Ukely  to  be  transmitted  by  consangu  neous  marriages. 
|eurotic3  marry,  spastic  or  defective  children  may  be  expected 

AL  Impressions. — While  extreme  fright,  lightning  storm  or 

Ited  illness  during  pregnancy  may  have  its  effect  in  produc- 

\c  or  a  feeble  child,  the  many  peculiar  coincidences  of  malfor- 

iiot  the  result  of  mere  maternal  impressions.    The  only  time 

ii  mental  effect  could  produce  a  positive  influence  upon  the 

be  in  the  first  embryonal  month  and  then  only  by  impress- 

nervp-cells  to  such  an  extent  that  formative    supervision  is 

he  fanciful  supposed  resemblance  of   the  malformed  infant 

Tved  object  is  studied  out  by  the  mother  after  its  birth, 

»f  Acquired  Deformities. — ^Tuberculous  and  infective  joint  dis- 
f,  osteomalacia,  osteo-arthritis,  and  arthropathies  have  a  marked 
production  of  deformities.  The  distortions  of  rickets,  when  a 
[lowed  to  walk  or  sit  during  the  stage  of  softening,  are  found 
I  of  the  body,  producing  lateral  curvature,  deformities  of  the 
'lea,  thorax  or  legs.  Muscular  contractures,  paralyses  and 
ir  conditions  enter  markedly  into  the  causes  of  back-knee, 
lipes^,  etc.  Spinal  neuropathic  conditions,  as  tabes,  central  or 
erve  irritation,  muscular  dystrophies,  are  frequently  produc- 
jmities.  Injuries  of  the  epiphyses;  sprains,  fractures,  exostoses 
fposils,  rheumatoid,  gonorrheal  and  infectious  arthritis;  callus, 
Ither  fibrous,  bony,  or  tuberculous,  and  trauma  from  any 
jiistort  the  skeleton.*  Occupational  conditions  resulting  from 
ing,  static  and  attitudinal  positions,  inequality  of  limbs  and 
[aknesses  serve  to  make  irregularities  of  form  and  figure  almost 

al  ela8.sification  of  orthopaedic  conditions  may  be  tabulated 
|tnHlified  from  Young  ^) : 

And  Taylor,  Trans.  Amer.  Orth.  Assoc.,  1902;  Amer.  Jour.  Med.  Sci.,  Dec., 

|e^tz.  d.  Transformation  d.  Knochen,  Berlin,  1892;  Archives  f.  klin,  Chir. 

Volkmutm,  Pitha  u.  Billroth 's  Chirui^.,  ii,  Abt.  2,  693;  Virchow,  Archiv., 

Onhopaedic  Surgery,  1905,  91. 
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DefonnitJM 
dependent  on 


Class  i.    I^ons  of  bones  and  . 
joinUi 


Class  u.    Lesions  of  cerebro- 
spinal system 


Tubereulous  osteo- 
artnritis 


Synovitis. 


Arthriti*  infectious 
Arthritin,  deformans 
Arthritis,  traumatic 


Infectious  or 
malignant  dioeases. 


Paralyses. 


Spasm 

Neuromimesis 
Trophic  disturbances 


Spine  disease 

Saero-iliaC(" 

Hip-joint  disease 

Knee-joint  disease 

Ankle-joint  disease 

.  Other  articulations 

(Acute  serous 
Chronic  serotis 
Intermittent  joint  hydrops 

(Joint  infections 
Joint  contractions 
Joint,  loose  bodies,  etc 
.  Ankylosis 

Osteomyelitis 
Typhoid 
Sarcoma 
Carcinoma 

Infantile  spinal  paralysis 
Infantile  cerebral  panilysis 
Other  paralyses 
Acquirad  contractures 

Neuropathic  affections 
Unilateral  development 


Muscular  contraction        Torticollis 


Rhachitts 


Class  hi.    Impaired  nutrition 
or  diathesis 


Class  iv.  Embryonic  disease 
or  disturbances  of  develop- 
ment 


Clams  v.    Accident  or  trauma-  . 
tir«in 


Syphilis 

Altered  nutrition . 

Congenital 


Dislocation 


Fracture 


Lateral  curvature 
Knock-knee 
Bow-legs 
Coxa  vara.  ete. 
Curvatures  of  diaphyses 

Hereditary  syphilis  of 

Osteomalacia 
Ostitis  deformans 
Fragilitas  ossium 


Club-foot  and  olub-baad 
Dislocations 
Deficiencies 

Perverted  devdopment 
C9eft  palate  and  hare-lip 
S|Hna  bifida 

Tendon 

Cartilage 

Unreduced 

Mai  union 
Non-:mion 


Rupture. 


Muscles 
Tendons 


ROntgen  Ray  in  Orthopaedic  Surgery. — The  necessity  for  the  use  of 

the  X-ray  in  diagnosis  and  in  treatment  has  already  been  discussed  (p.  4). 
In  orthopaedic  surgery  the  Rontgen  ray  shadowgram  is  absolutely 
essential  and  will  solve  many  otherwise  obscure  conditions  in  bone  and 
joint  diseases.  In  deformities  this  additional  means  of  indicating  the  exact 
position  and  shape  of  osseous  structures,  their  absence  or  deficiency  or 
distortion,  is  of  the  greatest  value.  In  spinal  caries,  sacro-iliac  and 
other  serious  joint  diseases,  the  Rontgenogram  by  advancing  the  time  of 
diagnosis  adds  greatly  in  determining  treatment.*  The  benefit  to  be  ob- 
tained from  such  records  is  invaluable  in  tuberculosis,  since  a  focus  can  be 
early  detected  and  removed.  Later  the  amount  of  bone  and  cartilage 
destruction  and  ankylosis  can  be  clearly  evidenced.  The  X-ray  may 
also  be  employed  to  demonstrate  the  progress  toward  recovery  or  destruc- 


Leonard,  N.  Y.  Med.  Record,  Nov.  17,  1906. 
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reUitive  translucency  of  the  diseased  area,  compared  with 
prda.  Bone  atrophy,  irregular  bone  contours  and  mottling 
ire  liuspicious  conditions  in  tuberculosis.  Accumulations  of 
p  carious  vertebra}  and  in  the  psoas  muscle  can  be  outlined 
k  In  knock-knee,  coxa  vara,  congenital  dislocations,  frac- 
n>i|>hyscal  separations  the  value  cannot  be  overestimated. 
ritis  and  rheumatoid  arthritis  a  comparison  of  diseased  joints 
t-ed  artirulations  will  show  marked  differences.  Children's 
fc  very  cartilaginous. 

iire  so  frequently  associated  with  fracture,  and  errors  in  diag- 
[■ommoii  and  so  disastrous  both  to  patient  and  surgeon,  that 
lould  receive  most  careful  investigation.  An  X-ray  examina- 
al  many  an  unexpected  bone  lesion  and  is  particularly  advisa- 
I  joint  region  has  been  injured;  when  unobtainable  an  anes- 
Litly  tus.^ist  the  diagnosis.  Crepitus  is  an  uncertain  sign,  as  it 
lit  in  fr^icture  and  present  in  joints  where  there  is  only  slight 
Ls  or  giynovitis.  Epiphyseal  injuries  and  separations  are  very 
I  when  there  is  much  swelling  are  overlooked  unless  a  skia- 

le  it  is  essential  that  the  operator  of  the  ROntgen  apparatus 
competent,  after  which  the  interpretation  of  the  shadow  is  a 
ling  close  observation  and  study  by  the  surgeon  who  must  be 
I  fjuainted  with  normal  rontgen  ray  anatomy  (pp.  7  and  8), 
I  i^  nil  too  much  neglected  and  leads  to  many  errors.  Bone 
In  ell  be  studied  in  pathological  specimens  by  the  X-ray*  as 
liou;^  liiseascs. 

nnLDREX'S   ORTHOPAEDIC    HOSPITALS. 

ply  equipped  children's  orthopaedic  hospital  should  have  first 
lunt  !<uN-PORCHE3  (solaria)  or  roof-gardens  accessible  by 
I  Separate  wards  for  tuberculous  joint  cases,  a  specially 
liNAsit  M,  a  snoi*  for  the  manufacture  of  apparatus,  and  sepa- 
liiy rooms  are  essentials. 

lnin;iril  like  the  teeth  of  a  comb  should  be  so  widely  separated 
liind  free  exposure  to  air  are  secured.  Offices  and  seldom  used 
I  hen  l>e  on  the  north  side  of  the  cross  building  and  rooms 
I  renter  service  can  face  south.  The  wards,  with  large  windows, 
fiiBt,  south  and  west,  with  sun-porch  at  the  south  end  large 
lomniodate  20  beds.  Every  bed  should  have  five-inch  rubber- 
\o  facilitate  its  being  rolled  out  to  a  porch  having  no  thresh- 
I  progress.  Upon  this  porch  should  remain  nght  and  day  all 
l)int  cases.  The  open  sides  should  be  protected  from  the  glare 
I  the  summer  sun  and  thunderstorms  by  awnings.  Japanese 
III  curtains  are  easi  y  obtained. 

|exc!ellent  construction  which  is  also  applicable  to  private  house 
nave  wooden  panels,  to  the  height  of  the  mattress  on  the  beds, 

lied.  Research,  vol.  xi.  No.  2,  May,  1904;  Univ.  of  Penna.  Med.  Bull.,  Jaa- 
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to  protect  from  wind.  Above  this  level,  stationary  glass  sides  one  foot  high 
are  inserted  to  permit  bed  patients  to  look  out  upon  grass  and  trees.  Above 
this  line  each  alternate  glass  door  extending  to  the  ceiling  should  swing 
inward  flat  against  its  neighbor,  or  inward  from  its  upper  border,  to 
permit  permanent  wire  screening  and  avoid  the  dangerous  mosquito  and 
fly.^  The  glass  sides  can  be  removed  in  summer  and  reinserted  in  winter 
when  the  porch  can  be  heated  to  allow  large  entrance  of  fresh  air  and  yet 
not  be  too  cool.  It  is  fresh  air  that  is  needed,  not  necessarily  cold  air 
(Fig.  150,  p.  233). 

A  child  compelled  to  lie  upon  its  abdomen  will  be  much  more  contented 
if  the  bed  is  reversed  so  that  he  can  see  the  other  children  in  the  ward. 

It  will  be  of  great  interest  and  enjoyment  to  the  little  sufferers  as  they 
lie  in  bed,  to  study  and  enjoy  walls  that  can  be  inexpensively  decorated 
with  smooth  aseptic  tiles  illustrating  lively  and  pleasing  pictures.  These 
DECORATED  TILES  are  as  smooth  and  germ-proof  as  the  white  variety  and 
will  be  of  constant  interest. 

The  walls  should  be  tiled  to  the  height  of  five  feet,  the  tiling  to  be 
finished  with  arched  top,  not  flat  ledge,  in  order  to  prevent  the  accumula- 
tion of  dust.  Above  the  tiles  enamel  paint  is  best.  Window  casements 
should  slope  downward  to  prevent  children  from  climbing  upon  them; 
outward  laterally  to  admit  more  diffused  light.  All  dust-accumulating 
angles  should  be  rounded  and  abundant  artificial  ventilation  provided. 
The  floor  must  be  smooth  but  not  slippery.  After  smooth  planing  it  should 
be  dressed  with  a  mixture  of  equal  parts  of  turpentine  and  linseed  oil, 
with  japan  in  the  proportion  of  1  pint  to  the  gallon  of  the  mixture.  This 
gives  an  excellent  surface  which  is  easily  kept  clean  by  simple  wiping  and 
will  require  only  occasional  renewal.  A  varnished  or  oiled  floor  is  too 
Klippery  for  cripples  or  for  crutches,  and  fractures  of  the  limbs  have  often 
resulted  from  too  smooth  flooring. 

The  ojK? rating,  sterilizing,  dressing,  and  clinic  rooms  should  have 
floors  of  large  blocks  of  white  marble  two  feet  square,  not  tiles,  as  the  latter 
have  more  cracks.  A  special  room  where  surgical  dressings  and  manipu- 
lations can  lx>  done  is  essential,  since  if  done  in  the  ward  cries  of  pain  will 
distn\ss  the  other  children  and  retard  recovery. 

Patients  requiring  spine,  jx^lvic  and  hip  dressings  should  \yc  kept  upon 
bed-frame  trays  (Kig.  3()G,  p.  424).  These  trays  when  placed  on  trestles  (Fig. 
367,  p.  42'))  in  the  dressing  room  can  have  beneath  thoni  a  large  basin  oppo- 
site the  ]x^lvis  to  receive  flushings  through  a  gap  in  the  canvas  coverings. 

An  iS()LATi\(j  JiooM  is  esscMitial  for  the  reception  of  any  suspicious 
case  of  contagious  disease,  the  immediate  removal  of  which  from  the  ward 
will  often  ])revent  an  outbreak  of  infection. 

A  WAKi)  FOR  DETKNTiox  of  uewly  admitted  children  will  also  save 
from  exanthematous  diseases  which  are  the  bane  of  surgeons. 

No  patient  should  be  returned  to  the  general  ward  after  operation 
until  THOROUGHLY  RECOVERED  FROM  ETHER,  and  (|uiet  detention  in  a 
recovery  room  for  twenty-four  hours  is  advisable. 


*  Willanl.  Open-Air  Treatment  of  Surgical  Tulxrculosis.  Trans.  Sixth  Internal.  Cong, 
of  Tuber.,  Washin^on,  190S,  vol.  ii,  257,  Section  iii;  Jour.  Anier.  Med.  Assoc.,  July  18, 1903, 
Sunshine  and  Fresh  Air. 
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Fig.  150  shows  Ward  of  the  author  at  the  University  Hospital.' 
Muscular  Development  Room  or  Gymnasium  (Fig.  Ml). — The  g>'m- 
na.sluni  should  be  in  charge  of  an  experienced  and  eutlmsiastic  instruc- 
tor, educated  in  physical  training  and  in  massage.  Active  and  passive 
muscular  movements,  Swedish  exercises  and  appliances,  dumb-bells,  double 
trapezes,  rings  of  unequal  height,  quarter  circles,  and  chest  weights  are  all 
of  service  in  paralysis,  lateral  curvature  and  other  distortions.  Young 
children  must  be  interested  and  controlled  by  attractive  exercises  (Fig.  153). 
For  paralytics  and  for  the  education  in  walking  of  patients  after  ojicra- 
tion,  a  TROLLEY  TRACK  extending  the  length  of  the  ceiling  should  be  pro- 


FiQ,  ISO. — Children's  OrUtoptMidid  W&rd,  Univernaty  H<w)pitA].    Sun-p(»rcb  at  wuU)  enii  Occutned  lUgLlAfid 

dmy  by  iHitienta ;  ofMO  In  summer. 

vided.  from  which  the  child  can  be  suspended  (Fig,  152,^0  with  feet  just 
touching  the  floor,  while  weight  is  borne  by  the  adjustable  leather  corset 
(  Fig.  152,  A),     The  trolley  travels  on  overhead  wheels  (Fig.  152,  E), 

Apparatus  Shop. — A  machine  shop  and  a  shok  shop  under  the  direct 
sufx'rvi.^ion  of  the  surgeon  will  give  him  an  opportunity  to  have  apparatus 
properly  constructed  without  trusting  to  an  unskilled  workman. 

Teaching. — Convalescent  patients  should  have  happy  employment 
by  regular  claily  short  instruction  in  simple  studies,  in  reading,  writing, 
arithmetic,  sewHng  and  singing.  Bed  cases  can  be  interested  and  amu.«ed 
by  a  teacher  \Nho  will  relieve  restlessness  and  pain  by  stories,  games,  etc. 

With  an  abundance  of  sunlight,  fresh  air.  nutritious  food,  cleanhness 
and  cheer)'  surroundings,  a  children's  ward  is  a  bright  and  happy  place. 

Careless,  indigent  and  indifferent  cases  after  discharge  from  the  ward 


'  Willard,  Trans,  .\mer.  Orth*  Aaboc.,  d,  456;  Univ.  Med.  Mag.,  xiii,  t^pt.,  1900; 
Load.  Nureinjf  Record  and  Hoep.  World,  Feb,,  1902;  \Vidcner  Industrial  8ch.  for  Cnp. 
ChDdRiii,  tst  &  2d  Ann.  Report,  1907-1908;  Amer.  Med.,  Jan.  24,  1903,  118. 
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should   be   visited   and  dispensary   cases  watched   over  through   general 

SOCIAL    SEHVK'E    RlPtllods. 

/Hedical  Teaching* — In  a  hosi>ital  connected  with  a  medical  college, 
of  course  the  patients  should  be  utilized  for  instructing  the  students  in 
this  essential  portion  of  their  education,  i.t'.,  the  treatment  of  conditions 
that  they  will  meet  in  the  early  years  of  their  practice  and  that  will  prove 
most  baffling  and  injurious  to  their  it?putatiou8  if  undiagnosed  or  wrongly 
treated. 

Educational  Schools  for  Cripples.— The  author  is  fortunate  in  having 
at  the  Widener  Memorial  Scliool  for  Crippled  Chiklren  in  Philadelphia  (Fig. 
154)  a  place  where  these  handicapped  children  under  ten  years  of  age  can 
be  received  and  retained  until  twenty -one.  After  needed  surgical  opera- 
tions are  performed,  mechanical  supports  manufactui"ed  at  the  school  are 
applied  and  gymnastic  muscular  development  is  given.    Each  boy  or  girl^ 

according  to  mental  or  physical 
ability,  is  educatetl  and  trained.* 
At  the  age  of  twenty-one  it  is 
expected  that  each  one  will  have 
acquired  a  manual  or  mental  oc- 
cupation that  will  render  him  or 
her  in  after  life  a  self-supporting 
and  self-respecting  member  of 
society,  instead  of  i-emaining  a 
dependent  upon  the  comnumity. 
Remunerative  occupations  will 
be  chosen  adapted  to  the  in<li- 
vidual's  disability.  An  ordinary 
common  school  education  will  be 
given  to  all,  a  few  with  superior 
talents  may  be  further  educated 
In  stenography,  secretaryship  work,  instrumental  and  vocal  music,  art,  etc. 
Much  of  the  time  day  and  night  is  spent  out  of  doors  and  out-door  occupa- 
tions are  encouraged.  Nutritious  diet  is  also  an  important  factor  in  their 
health.  Cottages  accommodating  25  boys  or  girls  are  presiiled  over  by 
house-mothers  in  onler  to  supply  as  far  as  possible  the  conditions  of  an 
ordinary  household.  Oidy  children  of  good  mental  condition  are  admitted, 
but  the  physical  handicaps  are  often  extreme. 

Forest  Schools,— The  out-floor  schools  already  established  in  this 
country  and  abroad  are  securing  excellent  results  in  health  (p.  380)  and 
open-air  koof  G.\ni>ENS  in  the  cities  are  of  great  service  on  account  of  their 
ready  accesj-ihility. 

Physical  Training  of  Children.— The  age  of  young  childhood  is  the 
time  to  inculcate  habits  of  correct  posture,  locomotion,  attitude,  etc. 
Neglect  of  care  and  training  is  the  cause  of  many  deformities  and  much  ill 
health.  Mothers  need  accurate  instruction  from  a  competent  physician 
rather  than  from  a  prejudiced  physical  trainer.     The  normal  conditions 


Flu.  16S. — Staiionftry  bicycle  for  par&fyMd  leg.     Otku  be 
ruti  vuliintArily  or  l>y  electric  motor. 


'  Willartl,  .-imer.  Med,,  Jan.  24,  1903,  148;  1st  &  2d  Ann.  Reports  Wtdener  Memorial 
Training  Sch«>i>l,  ll>D7-Ii»l)H;  tJilL  Founiiera*  Week  Memorial  Voliiiiifp  Pliila«la.,  1909,  p. 
874;  New  York  Med.  Record.  lOm. 
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of  a  normal  cluld  should  be  the  end  desired.'  Attention  to  general  health 
is  all-importunt^  and  great  caution  should  be  exercised  during  convales- 
cence from  exhausting  diseases  and  at  the  age  of  puliert.v.  Deviations  of 
the  spine  are  often  overlooked  by  mothers  until  irreparable  injur}'  hat* 
been  done,  an<l  tlefornutieB  of  feet  and  legn  fail  to  receive  proper  recogni- 
tion. The  physi^'al  conditions  rerfuire  gi-eater  cure  than  the  mental,  ant! 
school  must  be  subortlinatc  to  out-door  life  and  exercise.  It  is  undoubtedly 
true  that  the  school-room  is  often  the  producer  of  subsecjuent  defects  and 
invalidism. 

Ctothingi^ — Acquired  deformities  are  more  common  in  childivn  than 
congenital  ones.  The  effect  of  improperly  fitted  clotliing  is  often  seen  in  the 
flat  chest,  round  shoulders  and  crooked  backs  of  children,  whose  too  tight 
clothing  across  the  chest  has  constantly  induced  the  stooping  position  and 
interfcrt*d  >\'ith  frc*e  expansion.    The  tif^ht  lacing  of  girls  interfei^s  seriously 

with  the  thoracic  and  abdonunal 
organs  that  are  so  essf^ntial  later 
in  chiMbenring.  Arniholes  in 
rluthing  should  be  wider  in  front 
than  in  back,  wide  enough  to 
IH-rmit  the  shotdtk^rs  to  be  ear- 
tied  backwarcl  without  tension. 
(Nothing  suspended  from  the 
-boulders  induces  the  stooping 
position.  Tight  garters  interfere 
with  the  venous  circulation  of 
the  legs.  Sitting  in  chairs  with 
legs  dangling  is  conducive  to 
dpformitie.s  of  both  chest  and 
spine.  Free  deep  breathing 
means  better  oxidation  of  blootl 
and  better  nutrition  of  body.     The  prone  position  f<ir  rest  is  helpful 

Shoes. — Fashion  that  compels  the  wearing  of  ill-fitting  shoes  is  respon- 
sible for  nearly  all  of  the  acfiuired  disorders  of  the  feet  from  which  the  bare- 
footed races  are  free.  Moccasins  and  sandals  are  the  only  foot  wear  that 
permit  the  normal  treail  of  the  foot.  Shoes  shouhl  be  straight  along  the 
inner  side,  with  low  Hat  heels  and  with  full  expansion  for  toes,  The  dis- 
tortion of  the  foot  made  possible  by  tight  bandaging  is  seen  in  the  feet 
of  fashionable  Chinese  women  (Fig.  ir)5). 

Wolff's  Law  of  FrNCTioxAL  P.^thooenesis,  on  thk  Law  ofTrans- 
FORMATioN, — This  law  is  based  upon  the  theory  that  '"eveiy  change  in 
the  form  and  function  of  the  bones  or  of  their  function  alone  is  followed  by 
certa'n  definite  changes  in  their  internal  architecture  and  equally  definite 
secondary  alterations  of  their  external  confonnation  in  accordance  with 
mathematical  laws."  This  theory  atlapted  chiefly  from  the  similarity  of 
tlie  internal  structure  of  the  tral>ecuhe  of  the  head  and  neck  of  the  femur 
(Fig.  L36)  to  the  trajectories  of  Culmann's  diagram  of  the  Fairbairn  crane^ 
lays  too  much  stress  upon  the  mathematir'al  contlitions  and  gives  too  littlo 
iniportanee  to  the  influence  of  the  muscular  forces  on  the  greater  and  lesser 


Fw,  155.~Cast  of  fn^luonaLle  Cliiiiesc  linly's  foot. 


'  McKcnzie,  Exercise  m  Fdiicjilion  and  Xrcdicinr* 
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trochanters  The  effect  of  muscular  pull  upon  the  lesser  trochanter  is 
positive.  Freiberg  and  Taylor  ^  have  added  greatly  to  our  understanding 
of  this  theory.  The  strengthening  and  condensation  of  cortical  substance 
upon  the  concave  side  of  a  bone  is  doubtless  due  not  only  to  functional 
requirements  but  also  to  weight-bearing.  The  advocates  of  pressure  or  of 
its  absence  upon  the  condyles  of  the  femurs  in  knock-knee  or  in  scoliosis, 
in  superincumbent  weight-bearing,  atrophy,  and  other  conditions,  have 
certainly  strong  arguments  in  their  favor. 


Kic.  1,W. — S<Tti(m  thrciiigit  upper  einl  of  femur,  xliowinir  arrnnRement  of  pre^-'iirp  and  tension  lamellir. 

(l*ier.'<ol%  Aiiatomv.'i 


.\fter  the  correction  of  the  deformity  in  club-foot,  knock-knee  and 
many  other  conditions,  u.^*,  weight-lxjaring  and  function  Ix^inj^  thu.s  brought 
into  normal  play  will  nece.ssarily  produce  both  nui.^^cular  and  bony  change.**. 
The  enormous  stren«;thenin/i  of  the  fibula  when  the  tibia  has  been  lost,  for 
instance,  enables  it  to  l)ear  the  weijrht  of  the  body.  The  comiH»nsator>' 
strengthening  of  the  cortical  layer  of  a  bt»nt  bone  on  its  concave  side  is 
frecjuently  noted. 

'  .\niml8  of  SurRery.  .July.  1S97,  p.  130;  Aiiier.  Jour.  Mfd.  Sri.,  Dec.  l<K)*i. 
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Fio.  157. — Cork  !»h*>e,  with 
appuratUJi  for  »hwrt  lejj. 


Interference  with  arterial  supply  or  nutrit  on,  joint  disease  and  long* 
continued  disuse  may  not  only  atrophy  the  bones  but  make  them  exceed- 
ingly  fratrile  and  frticturo  may  be  the  result, 

APPARATUS  AND  BRACES. 

Cork  soi.es,  when  less  than  an  inch  of  elevation 
i:^  required,  may  be  placed  within  the  shoe,  but  when 
two  or  three  inches  are  necessary,  a  more  firm  sup- 
port for  the  apparatus  stirrup  is  secured  by  building 
up  the  cork  outside  the  sole  (Fig.  ir>7).  Paralytics 
walk  badly  in  the  false  equinus  position  of  the  "ex- 
tension shoes,"  but  for  casCvS  of  shortening  from  hip 
disease  or  other  causes  where  the  muscles  are  strong, 
such  shoes  are  less  conspicuous. 

Special  Lasts  for  Shoes.  —  When  possible, 
especially  with  adolescents,  a  special  hist  should  be 
constructed  from  a  plaster  cast.  Cooke  ^  has  devised 
a  plan  by  which  the  shoemaker  can  build  a  shoe 
directly  over  a  plaster  counter-cast. 

A  PELVIC  BAND  (p.  (32G)  is  always  cumbersome 
and  should  be  avoided  when  possible.  In  infantile 
paralysis  below  the  hips  with  tlail  legs,  the  necessity 
or  non-necessity  for  pelvic  support  can  be  best  tested  by  ascertaining 
the  balancing:  power  of  the  pelvis  upon  the  thighs  while  the  patient  rests 
upon  his  knees.  This  pelvic  portion 
of  any  brace  should  be  made  to  be 
removable  as  soon  as  muscular  power 
has  been  gaincfl  sufficient  to  permit 
locomotion  without  its  support. 

liucKLEs  with  sharp  points  are 
liafjle  to  wound  and  infect  the  hands 
of  nurses.  A  better  form  is  the  sus- 
pender bufkie  with  broad  tongue, 

A  STEEL  JOINT  that  has  proven 
of  great  service,  preventing  the  con- 
stant annoyance  of  ankle  rivets  tear- 
ing out  and  wearing  so  as  to  be  noisy, 
is  made  as  follo^vs:  The  stirrup  is 
forged  to  broatlen  at  the  joint  (Fig. 
158,  A).  From  this  stirrup  is  drilled  a 
hole  one-half  of  its  widtti;  into  this 
opening  is  neatly  fitted  a  circular 
disc  of  steel  (Fig.  ir>S,  /?).  Another 
disc,  (\  of  the  diameter  of  the  leg 
upright  D,  is  made  ami  the  three  pieces^  i.e.^  leg  upright,  circular  disc 
and  outside  disc  are  joined  together  by  three  or  four  small  rivets.  Such 
joint  will  last  for  years.     A  similar  device  is  advantageous  at  knee  or  hip. 


Steel  j< iidt.  U f*le*  in  B:  nvfrVi  in  C and  D. 


*  Amcr.  Jour.  Orth.  Surg.,  1905,  417. 
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Adjustment  of  Apparatus, — No  one  without  personal  experience 
ill  the  wearing  of  ii  brace  can  realize  the  pain  and  discomfort  that  even 
the  best  adjusted  jipparatus  wiJl  give.  Pain  is  often  extreme  from  corns 
suid  callosities  and  pressure  that  sometimes  even  produces  slough  as  for 
instance  along  the  spine.  Many  a  good  brace  is  thrown  aside  because  the 
surgeon  ban  failed  to  realize  that  an  adjustment  of  even  -^  of  an  inch  with 
bending  irons  (Fig.  610)  would  have  given  relief.  To  apply  a  brace  and 
at  once  discharge  the  patient  is  to  invite  certain  defeat.  When  a  brace  is 
first  worn,  the  rule  should  be  that  it  should  be 
on,  only  one  hour  the  fhist  day,  two  hours 
THE  SECOND,  and  so  on  until  the  soft  jiarts  have 
become  accustomed  to  the  pressure.  xVfter  each 
removal,  reddkneu  aueas  should  be  rubbed 
with  alcohol  and  alum,  then  powdered  and 
anointed.  A  bluish  ai*ea  means  danger  of 
sloughing  through  prt^s.sure,  and  the  brace  should 
be  bent  or  adjusted.  A  pledget 

OF  WOOL  tucked  between  the 

stocking  and  shoe  each  morn- 
ing will  lessen  pain.    The  neck 

uf  a  pad  that  is  placed  apposite 

the    inner    or   outer   ankle   or 

knee  to  relieve  pressure  is  lia- 
ble to  work  loose  or  to  break; 

this  can  be  prevented  by  raising 

from  the  neck  pedicle  a  flange 

lip  on  either  side,  to  grasp  the 

stirrup  arm.    The  stem  should 

bo  hekl  in  place  by  two  rivets. 

Ali  MiNUM  is  light  but  brittle 

and  is  not  as  readily  iidnpted 

to    apparatus   purposes   aa   is 

8teel.     When  several  shoes  are 

desired    to    be    woni,  expense 

can  he  save<I  by  having  a  single 

apparatus   for   the    leg    made 

with  DETACHABLE  JOINT  at  the 

ankle,  each  shoe  l>eing  suppli^^i 

only   with    a    stirrup.      When        f,».  ir^o.    H«me-nm.irf«^i.«. 

corns  and  callosities  give  pain, 
a  SKILFUL,  CLEAN  CHIROPODIST  will  give  great  comfort  and  is  a  necessity 
to  any  patient  compelled  to  wear  apparatus.    In  children  the  existence  of 
these  callosities  is  frequently  overlooked  and  is  the  cause  of  much  suffer- 
ing (Corns,  p,  717). 

Canes. — A  cane  should  always  be  used  in  the  hanil  opposite  the  weak- 
ened leg  in  order  to  secure  two  points  of  support  for  the  body  simultaneously 
and  thus  avoid  excessive  limping.  An  ebony  or  any  stiff  cane  is  liable  to 
nuike  the  hand  sore;  a  flexible  bamboo  is  much  better.  The  head  should 
be?  of  large  aise  to  fill  the  hand;  a  square  right-angled  top  is  not  as  comfort- 
able as  a  rounded  handle. 
10 
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Crutches. — Ever>^  patient  obliged  to  use  crutches  should  be  instructed 
to  avoid  paralysis  of  the  arms  from  axillary  pressure  by  straightening  thi* 
elbows  anil  taking  the  weight  of  the  body  upon  the  hands  grasping  tin* 
cross  bar  of  the  crutches.  The  distance  of  the  hand -piece  from  the  top 
should  be  properly  adjustctl  to  the  length  of  the  arms.    Rubber  tips  are  best. 

A  cheap  artificial  leg  can  be  made  by  a  Thomas  walking  knee-splint 
(Fig,  159)  or  l)y  a  wooden  peg  and  strap  (Fig.  160). 

Instruments. — The  principal  instruments  required  by  the  orthopaedic 
surgeon,  in  addition  to  the  ordinaiy  scalpels,  hemostats,  retractors,  etc., 
are  as  follows: 


Fio,  Itil.— -^1,  B,  C.  iisilira«uJcct«»ray  chisel*:  D.  heavy  bone  (fouif*;  E.  F,  Ulunt  Imhi**  knive*;  G,  H, 
blttnt  curveii  bistourie.*-:  /,  ltlnR-^^lank«Hl  hlur>t  tprmtoruc;  */,  A',  ostootnm*  a  or  ^barp  bt»ne  knives;  L^ 
fhiiinb  guuKe;  A/,  Hiiwl;  A',  Kuiiicf;  O  Ui  A\  icnolumes,  with  t<borl  and  limg  cuttjjijE  biaile^,  oiid  Mtronc 
Bhu.nk!t  of  varying  leagtbR,  bajidlea  roughened  ou  the  bnck  ^i^ee  Fig.  5S4,  p.  640). 


Blunt,  sharp  and  probe  pointed  tenotomes  (Fig.  KH,  (>  to  A"):  the 
cutting  faces  should  vary  from  J  to  I4  inches,  and  the  shank.s  from  I  to  3 
inches.  The  slianks  should  be  double  the  usual  .strength  found  in  the  shops. 
Itoughening  on  the  back  of  the  handle  is  essential  in  order  that  the  cutting 
face  can  be  located  when  it  is  buried  in  the  tissues. 

Osteotomes,  wide  and  narrow:  Osteotomes  are  bone  knives  without 
any  shoulder  as  in  a  chisel.  The  ones  with  heavy  handles  are  marked  in 
inches  (Fig.  161,  A' -J). 

Mallets,  wooden:  Wooden  mallets  are  better  than  metal  ones  (potato 
mashers  will  answer). 

Tendon  anastomosis  forceps:  in  drawing  tendons  through  a  tunneL 
Long  curved  forceps  %*ith  teeth  will  facilitate  (Fig.  162,  M)   (Reed). 
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Heavy  clamp  forceps  for  deep  hemorrhage  are  very  useful. 

An  S-shiiped  bone  retractor  helps  greatly  in  protecting  the  niuseles 
kinst  the  tip  of  a  saw  (Fig.  162.  /). 

Saws:  Keyhole  saws  with  long  cutting  face  and  the  ^subcutaneous 
saw  of  Adams  are  ocea.sionally  needed  (Fig.  162,  B,  C,  D), 

Gouges,  wide  and  narrow  and  thumb  gouges  are  convenient  for  bone 
work  (Fig.  161.  A'.  /.). 

Chisels  (Fig.  161,  If). 

Foot  wrenches  (Fig.  162,  ,4 ,  and  Fig.  020,  p.  6iS0)  are  frequently  required. 

Bending  irons  for  braces  are  a  necessity  (Fig.  610^  p.  673). 


Fin.  Ifi2,— ii.  fixit  «rr«nch  iJonc-i);  B,  C,  kc?yhole  mw*;  D.  AilAms  •ubcutAQ«ct(i»  **w :  E.  F^  hone 
fofwp<i ;  tj,  11^  rt»lra<»torH ;  /.  curvetJ  Ixjiie  n?lraeior.  J.  elaw  bont^-forcvpA ;  K  ft&d  L,  Un^v  Utna  pnil>o« 
vith  hAftdi«#,  AiiU  with  rye  itl  tip,  M,  UkjUiciI  long  forccpii  for  tendon  tnkn^pUuitatioti ;  N,  tmcliinitoitiy 
tutw;  O,  tuothoi  fuwdle  forcepM ;  P,  Umi lUNrUtm y  forwp.^ ;  (/,  blunt  diw«ctor ;  R,  perionle»l  rlevmlor 
for  d«»ft  tmUtA  opfirntipn  :  S,  linn.jaw  fnr<ypi«;  T,  heavy  buae-forcep«i  (Pamboeun  ;  f .  rcinceur  for 
with  flnf  lower  blftde :  V,  tunnrllinJ  Hui^ltiag  euretlo ;  W,  Itune-cnittinB  forcsopia. 


Prober,  flexible  and  long,  12  to  IS  inches,  with  handles,  will  be  found 
serviceable  for  inserting  through-and-lhrough  drainairo  .^s  in  psoas 
abseeaa  (Fig.  162,  K,  L), 

Curettes,  heavy  and  light,  are  needed  for  removing  boUi  iuird  and  soft 
tissues  (Fig.  102,  V). 

Drills:  An  electric  drill  or  a  surgical  engine  is  much  superior  to  a 
hand  drill  unless  the  latter  is  short  and  readily  controlled. 

Osteoclasts:  The  Grattan,  Rizzoli  and  Colin  tj^jes  are  the  best  (Fig. 
2,50,  p.  3fM)). 

Two  aspirators  are  required,  as  one  frequently  fails  to  work  when  most 
needed  and  it  is  advisable  to  have  two  thermocauteries  for  the  same  reason. 


CHAPTER  TIIL 
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PUkSTEB  OF  PABK:  C\T50£^ 
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removal  and  will  also  allow  the  cast  to  be  spread  open  quickly  in  the  night 
if  pressure  symptoms  develop.  A  slight  bridge  left  uncut  at  the  top  and 
bottom  of  the  cast  (Fig.  166)  will  hold  it  in  place  until  it  has  thoroughly 
set  and  the  patient  has  recovered  from  the  ether.  The  metal  strip  can  be 
more  easily  removed  if  wrapped  in  waxed  paper.  With  this  splitting  of  the 
cast,  plaster  can  be  safely  applied  in  fractures  and  other  traumatisms 
IMMEDIATELY  after  the  injury. 

Preparation  of  Bandages. — Fine  ground,  dry,  Nova  Scotia  plaster 
is  best.  First  quality  of  plaster  for  dentists  sets  too  quickly  for  surgical  use. 
For  children's  work,  narrow  bandages  of  crinoline  one  and  one  and  a  half 
inches  wide  should  be  prepared  for  feet  and 
hands;  wider  ones,  three  to  four  inches,  for  the 
trunk  and  four  to  five  yards  long.  A  bandage 
machine  is  useful,  but  machine-rolled  plaster 
bandages  are  seldom  as  satisfactory  as  those 
made  by  hand.  Hand-made  bandages  are  pre- 
pared on  a  dry  day  on  a  long  table  covered 
with  mackintosh.  From  a  pile  of  loose  plaster 
a  thick  coating  of  plaster  is  spread  with  spatula 
or  table  knife  over  the  strip  of  crinoline,  which 
is  loosely  rolled  with  the  left  hand  as  the 
spreading  progresses.  The  layer  of  plaster  is 
usually  applied  too  thin,  and  if  the  bandage 
is  too  tightly  rolled,  water  will  not  readily  pen- 
etrate it.  Wrapped  in  waxed  paper  they  are 
stored  in  tin  cans.  In  hospitals  even  bandages 
taken  from  the  same  receptacle  will  vary 
greatly  in  their  scttinj^  qualities,  possibly  hav- 
ing l)een  made  at  different  times.  It  fre- 
(luently  happens  that  the  cast  on  one  leg  will 
harden  (juickly  while  the  other  will  remain  soft 
for  hours.  Wide  open-mesh  crinoline  should 
Ix^  used;  it  must  contain  starch  only,  not 
glue,  but  it  is  difficult  to  obtain'  and  washing 
takes  out  both  glue  and  starch.  Choe.*<e-cloth 
is  not  good,  nor  ordinary  surgical  gauze.  Com- 
mercial plaster  bandages  in  sealed  individual  tin  cans  can  now  Ix*  obtained 
so  readily  from  any  drug  store  that  th(\v  are  available  to  ever>'  surgeon  and 
practitioner  and  ar-e  more  convenient  when  but  few  are  needed.  Wet 
plaster  bandages  when  applied  should  (vv\  oily;  if  gritty,  they  will  rarely 
sc»t  well.  If  made  up  in  damp  weather,  they  are  apt  to  l>e  poor.  If  kept 
in  a  tight  tin  can  in  a  dry  place,  the  author  lias  found  them  in  excellent 
condition,  if  reheated,  after  having  iK'cn  laid  aside  for  two  years.  Neither 
salt  nor  alum  nor  borax  nor  potassium  sulphate  is  needed  to  induce  setting 
if  the  bandage  is  pro|)erly  made;  water  of  the  temp(»rature  of  the  room  is 
.^iufhcient.  A  half  dozen  l)andages  dumped  in  a  shallow  basin  of  water  will 
never  Ik*  satisfactory,  as  air  cannot  escape  thoroughly  while  they  are  on 
tlieir  sides.    The  water  in  the  pail  should  be  an  inch  deej)er  than  the  widest 


Fir,.  Ifi4. — I<nnK!<pim  plaxtrroa.Ht 
»>  ap|>lii'<i  iiftrr  osteotomy  of  femur 
for  flexion  utikyl<»«is.'or  for  fractures. 
Ciist  pan  l»e  xplit  on  metal  utrip  while 
piirlially  hanleiie<l.  us  seen  in  Fig. 
UMi. 


Claflin  now  si>lls  a  crinoline  without  r\uc. 
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bandage  to  be  ujsed.  A  good  nurse  will  insert  in  definite  sequence  on© 
bandage  at  a  tirae  vroN  its  exd  in  the  water  and  allow  it  to  remain  until 
ALL  Bi  BBLLNG  OF  AIR  hhs  ccased,  timing  her  insertions*  to  the  rapidity 
of  application.  She  will  not  remove  the  bandages  from  the  wat^r  until  a 
Hignal  from  the  jiurgeon  shows  that  he  is  ready  for  the  next.  With  liands 
on  both  entls  to  prevent  the  escape  of  plaster,  she  will  then  express  the  water 
moderately  from  the  interstices,  l^eing  careful  that  the  bandage  is  not  de- 
fonned  in  »o  doing.  Waste  of  plaster  is  prevented  if  the  bandages  are 
wrapped  in  Japanese  paper  napkins.  She  will  wijje  from  the  ends  the 
fOiperficial  dripping  water,  loosen  a  half  inch  of  the  end,  and  present  it  to 
thr'  -urt'eon  reioly  for  quick  use.    The  surgeon  should  weld  together  each 

of  the  turns  of  the  bandage  by  rubbing 
them  in  a  circular  manner  and  when 
rompleted  should  nih  thomughly  with 
a  wet  hand  or  with  cotton  ball,  polish- 
ing the  surface  finally  with  a  strip  of 
dry  muslin  bandage  drawn  to  and  fro 
in  a  rapid  manner.  The  surgeon  shouI<l 
uso  cure  that  the  cast  is  of  even  thick- 
ness throughout,  as  a  single  weak  circle 
ruins  the  whole.  In  fractures  or 
osteotomies,  the  assistant  should  first 
f^nrirrlc  the  FiiAiTiTiiEi*  region  with  the 
pbistf^r  hamiage  while  \hv  best  control 
and  adaptation  of  the  limb  is  secured 
by  the  surgerm  himself;  less  important 
areas  (jf  the  liml>  are  to  be  tht^s.sed  lant. 
<Ireat  care  must  he  taken  not  to  make 
indentations  with  fingers,  or  wrinkles, 
as  every  pressure  makes  a  bulge  upon 
the  inner  surface  which,  when  hard- 
ened, becomes  a  cause  of  pain  or  of 
sloughing.  In  the  feet,  corns  and  cal- 
losities should  Ix"  removed  previously^ 
aH  they  lK*come  very  painful  under  the  pressure  of  a  cast.  Tubular  seamiest^ 
Ktockinet  of  various  diameters  is  lietter  than  undervests  or  stockings  or 
flannel  bariiiuges  to  jtrotect  the  skin.  Cott(»n  should  be  placed  over  all 
Ixiny  pninitniMices  befiHi"  the  plaster  is  applied;  the  anterior  superior  spines, 
the  malleali  tind  the  liccl  rcfiuiring  special  protection.  Piano  felt,  stitched 
to  the  Htockinet  over  a  kyphosis,  is  excellent.  Three  thicknesses  of  bandage 
lire  often  mifficient  and  few  casts  in  children  need  to  be  moi*e  than  one- 
eighth  to  one-ffixteenth  of  an  inch  in  thickness,  if  sufficient  time  is  given 
for  mrtting.  When  of  proper  thickness  the  X-ray  readily  penetrates  them 
(Fig.  UVf). 

Tlie  raMt  may  be  rendered  more  durable  by  painting  it  over  with  a 
iK)lution  of  Kodium  silicate,  or  may  be  rendereil  less  absorlx»nt  to  urine  and 
other  di^^fharges  by  painting  with  shellac.  Mixing  Portland  cement  5  per 
ci'nt.  with  I  he  plaster  renders  the  cast  more  rigid.  Dry  plaster  or  plaster 
en*ani  nd>bcd  over  the  surface  is  liable  to  crumble  off  in  the  bed  and  be- 


pUuiimr  nut  npplii^l  f<«r  injury  of  (h^  wriKt 
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come  very  uncomfortable.  For  8treiigtheiiing  the  cant  in  regions  like  the 
groin,  numerouij  longitudinal  reverses  and  loose  wrinklings  of  the  bandage 
shiHild  l>e  made.  The  Insertion  of  tin  strips  also  saves  weight,  especially 
in  spicas  (Fig.  lt>6)  and  tnink  bandages  (Fig.  167). 


■itfllB 


Fiti.  icwk.  — Ujnir  ^pi*:^  uf  tup  upplied  with  body  i-uppurteil  on  pi-Jvir  clre.n.^inii;  ^tor*!  ipaK«'4\H)  aniJ  will* 
rulilH'r  pillt>w  iitulor  ttii>ra\.  'rhe.««  Huppiirt>  prevcnl  nKtvrmenl  of  ihe>  (npnnU  'Secure  :t  ^iruj^lit  poKiiHiti 
•JuhliCnpt»li('alii>»  u»il  uiilil  ili»-  plnxtcr  tia^i  liioroitglily  htirtJetietl. 


A  lighter  t'u.sl  inii)  be  made  by  inserting  in  the  pro]>ortion  of  1 :  5,  a  inix- 

^'■fare  of  gum  araliir  10:  starch  20:  white  ehalk  27:  aluni  sulphate  lid  ( Vogel). 

Removal  of  CvsT.^An   old   hardened   ca>!t   that    ha^  not   been   slit 

im  descriljed  above  can  be  i^moved  with  saw  and  plaster  cutters,  but  is 

li  hard  ta.sk  for  the  surgeon  in  hot  weathei  (Fig.  168,  B,  C,  J,  K).     Fig. 

168,  L,  is  an  excellent  pattern  of  cloth-cutler's  knife;  ir  is    

thin,  has  a  strong  handle  in  which  the  point  can  Ije  buried 
for  carrying,  since  it  has  no  hinge  for<'losing  aa  an  ordinary 
knife.  The  line  of  incision  in  the  east  may  Ix*  softened 
with  water,  vuiegar,  acetic  or  hydrochloric  acid,  or  hydro- 
gen peroxide.  When  the  stockinet  is  reached*  as  is  imli- 
rated  both  by  souml  and  feeling,  the  gap  may  be  widened 
with  phister  chiws  (P'ig.  IBS  H»  I)  or  by  prying  instrument, 
the  underlying  bandage  cut  with  ordinar>'  bandage  scissors, 
and  the  cast  sprung  open.  If  the  cast  is  reapplied,  the 
hard  sharp  edges  should  \w  roundeil.  If  there  has  been 
shrinkage  of  the  limb,  a  longitudinal  .section  of  the  cast 
should  be  removed  from  one  eiUf:[!i^,  after  which  it  can  be 
fitted  more  closely  by  an  enveloping  bandage,  thus  avoid- 
ing any  danger  of  insufficient  support.  Strong  shears  and 
saws  of  various  shapes  (Fig.  16S  J  and  B)  are  often  retjuii'etl 
and  when  the  cast  is  not  to  be  saved  a  metal  hack-saw 
cuts  rapidly.  The  edges  of  a  plaster  cast  may  be  covered 
by  turning  over  the  stockinet  or  undervest  inside  lining.  For  a  removable 
cast  the  edges  after  cutting  may  be  bordered  with  adhesive  plaster  ur  a 
leather  facing  with  eyelets  or  lace  hooks  may  be  added.  A  leg  cast,  that 
does  not  include  the  foot,  may  be  prevented  from  slipping  by  incorporate 
ing»  iluring  its  application,  a  strip  of  adhesive  plaster  applied  to  the  anterior 
part  of  the  leg  anti  turned  up  at  the  bottom.     A  child  can  be  made  more 


Fir*  iriT.-Pl**- 

trr  jttikct    •tivul«il 
It)  trtmt  *IuIb  p«r- 
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comfortable  by  inserting!  next  the  skin,  a  longitudinal  miislin  bandage 
Avhich  renmins  pernmnently  and  can  be  uaed,  with  a  to-and-fro  motion, 
to  relieve  itching  and  securc  cleanliness.  Powder,  also,  or  ointment  can 
be  thus  carrieil  Ijeneath  the  cast.  A  long  and  a  short  cast  are  shown  in 
Figs,  im  and  170. 

Magnesite  Splints* — Crinoline  bandages  soaked  in  a  strong  solution 
of  magnesium  oxychloride'  are  applied  in  the  same  manner  as  plaster  band- 
ages; are  said  to  set  more  rapidly,  to  form  a  lighter  and  thinner  cast  and 


Fio.  16S.— -4,  butcliefS  i^w:  B,  piaster  <«aw:  f\  plB,^ter  shenr^;  D,  clr^Titor;  E,  djlatorft;  F,  n.nrrow  onteo* 
Utmo;  G,  damps;  ffa.nd  /.  jilaster  rlnws;  J^  Ke«l**  p|ji«ter}<ltetir«;  K,  plast«»r  knife  aii<l  Miiurtttor;  L.tihikrp 
pliister  kuiff ;   \(,  im^ftl  puncli;  .V,  »r»cJieotoroy  forcepe;  (^  ussopbageal  torcep», 

are  of  especial  benefit  frt>m  the  fact  that  the  cast  possesses  four  to  six  times 
the  penetrability  to  the  X-rays.  Dry  heat  hardens  the  setting  and  a 
east  for  foot  and  leg  will  weigh  but  one  pound. 

Silicate  of  Soda. — Lirpud  glass  applieil  with  brush  over  successive 
layers  o(  muslin  bandage  is  used  extensively  and  makes  a  light,  neat  fixed 
dressing,  but  it  is  very  slow  in  drying,  and  is  not  available  when  corrective 
quick  fixation  is  desired  as  in  fracture,  club-foot,  knock-knee,  osteotomies, 
spine  disease,  etc. 

Starch  Bandages.— A  cheap  rigid  dressing  may  l>e  made  by  applying 
to  a  limb  muslin  bandages  soaked  in  ordinary  launtlry  boiled  starch.  Set- 
ting is  slow. 

Dextrin,  paraffin,  glue  and  other  substances  also  are  employed. 

»  Jour.  Amer.  Med.  Assoc..  Feb.  22.  1908,  580. 
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Leather. — Sole  leather,  raw,  partially  tanned  or  tanned  by  the  old 
oak-bark  process,  is  now  difficult  to  obtain.  Ordinary  sole  leather  and 
rawhide  are  not  nearly  as  advantageous  as  the 
older  preparation.  Leather  splints  are  excellent 
and  serviceable.  They  are  made  by  first  taking 
a  cast  of  any  desired  region  of  the  body  with 
plaster  bandages,  opening  it  with  bandage  shears 
as  soon  as  hardened  and  making  a  counter-cast 
mold.  Well-soaked  leather  is  bound  tightly  upon 
the  mold  for  several  weeks  until  slowly  dried, 
after  which  it  is  baked,  fitted,  perforated,  trimmed 
and  prepared  with  eyelets  or  hooks  for  lacing 
(Fig.  219,  p.  279).  These  leather  supports  make 
exceedin^y  useful  and  comfortable  appliances 
for  spine  or  for  joints. 

Celluloid. — Celluloid  is  light  and  makes  an 
excellent  splint.  Thin  strips  of  celluloid  may  be 
softened  in  hot  water  and  applied  over  a  plaster 
mold  of  any  region  of  the  body,  or  celluloid  or 
pyroline  may  be  dissolved  in  acetone  to  give  a 
consistency  of  thick  syrup  ^  and  kept  in  a  closed 
jar.  Between  each  of  five  or  six  layers  of 
stockinet  applied  over  a  plaster  mold,  a  layer  of 
several  coats  of  this  liquid  is  brushed.  At  the 
end  of  a  week,  the  cast  is  slit  open  and  coated 
on  the  inside  with  another  layer  of  the  celluloid, 
or  buckles  are  added 


Fio.  160.  — LoDC  and  abort 
plaster  OMts  applied  for  diaeaM 
of  knee  and  ankle.  To  fix  a  kiiea 
the  caat  nhould  extcod  up  to  tha 
perineum. 

Lacing  eyelets  or  hooks, 


This  thick  paste  is  applied  over  a  plaster  counter- 
cast  covered  with  stockinet.  Several  coats  are 
applied  and  the  material  allowed  to  dry.  Suffi- 
cient layers  of  cheese-cloth  or  stockinet  or  cloth 
to  make  a  firm  cast  are  successively  applied,  coated 
with  the  paste  and  dried  so  thoroughly  that  the 
jacket  will  not  warp  when  removed  from  the  cast. 
Such  a  splint  when  trimmed  and  perforated  is 
light  and  convenient. 

For  limbs,  sheet  celluloid  or  pyroline  may  be 
softened  in  hot  water  and  bountl  upon  a  counter- 
cast  with  elastic  tubing  until  thoroughly  hardened. 
If  the  cast  and  celluloid  arc  immersed  in  boiling 
water  the  fitting  will  Ixj  made  accurate. 

Felt  Splints.  —  Felt  cloth  of  desired  thick- 
ness, soaked  in  a  saturated  solution  of  shellac 
and  alcohol  and  applied  over  a  plaster  mold,  is 
still  further  stren^hened  by  coatings  of  shellac 
until  it  will  no  longer  absorb.  When  hardened, 
it  i.s  finished  with  lacing  hooks  antl  strengthened 

with  steel  strips.     Russian  felt,  saturated  with  sizing,  may  be  fitted 

to  a  mold  by  dry  heat. 


Fio.  170.  —  Improperly  ap- 
pUeii  cai^t  for  knee  dinease,  aH 
the  joint  is  imperfectly  sup- 
ported above  for  only  a  few 
Inches  of  the  tluKh,  while  below 
even  tlie  ankle  is  included. 


» Younp,  Orthopaedic  Surpen-,  159. 


FIXATION  DRESSIXGS  AND  SPLINTS. 

Layers  of  paper  united  with  glue,  applied  over  a  plaster  mold 
|i] y  diied,  make  a  liglit  splint. 

^Thin  sheets  of  wood  of  the  thickness  of  paper  are  applied 
iiiohl,  the  layers  being  alternated  with  stockinet,  bandage, 

im.— Aluminum  is  light  and  firm,  and  if  the  splint  is  made  in 
ith  hinge  is  available  even  for  body  corsets.    As  it  mu.st  be 
l^hupe  as  in  repous.se  brass  work,  the  count<)r-cast  must  be 
with  cement  or  oakum. 

Counter-casts. — Casts  of  any  region  of  the  body  can  be  made 

hmivv  cream.    The  skin  is  covered  with  cosmoline  or  talcum 

\Uv  plaster  applied  to  one-half  of  the  member.     The  upper 

[>(>thed  and  coated  with  cosmoline,  aft«r  which  the  remaining 

'i\  with  the  plaster  cream  in  the  same  way.    The  two  sections 

routed  on  the  inner  side  with  cosmoline  or  soapsuds,  bandaged 

the  interior  filled  with   fresh   plaster  cream,  which  when 

^ive  a  very  exact  representation  of  the  region.    A  tough 

niodel  which  can  be  sawed  is  made  by  mixing  10  per  cent,  of 

luot  with  the  plaster  and  dipping  the  cast  in  boiling  alum 


CHAPTER   IX. 

ROTARY   LATERAL  CURVATURE  OF  THE  SPINE. 

Synonyms;  S€f*li*»sLs:  .SeitHche  Verbiegung. 

RoTAf^Y  LATERAL  CURVATURE  of  the  spinc  is  a  devUtion  of  the  apiDuJ 
column  from  the  normtil  median  Unc>  which  deviation  has  become  more 
or  less  fixed  mid  is  accompanied  by  a  rotution  of  the  vertebral  bodies  (Fig. 
171).  Momentary  physiologirai  lateral  curvature  occurs  each  time  that 
the  hotly  weight  la  borne  unequally  upon  the  lower  limbs  in  the  adjustment 
of  ocjuildtrium. 


Fig.  171. — Roijitton  of  vJ'riffUml  bnii<i>*.  witli  JiSsli  Intftnl  ftirvatur*  arn-l  WT>'n«?k. 


Lateral  curvatnre  i.s  not  a  hune  dist^ase  but  is  a  bone  distortion  cttm- 
hined  with  a  muscle  debility  and  ligamentous  chani^e  which  is  followed 
by  a  wedge-t5ha))cd  condition  of  the  intervertebral  cartilages  ami  twisting 
of  vertebra'  themselves  (Fig.  172). 

Causes. — Many  theories  more  or  less  ingenious  have  been  advanced, 
the  fact  being  that  the  causes  are  multitudinous.^     They  may  be  classed 


Atiirr.  Juur,  Urtli,  Siirp..  Ait«;„  I'HIS,  im 
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as  developmental,  mechanical,  pathological,  static,  functional  and  postural. 
Asymmetry  and  nutritioual  changes  at  puberty  also  produce  bone  and 
muscle  alterations'  (Fig,  172), 

Another  ehiHsification  -  is  organic;  prima^^^  congenital,  rhachitic, 
osteoma] acie  and  pubescent.  Secondary,  from  empyema,  infantile  paraly- 
sis or  tumora. 


Frrt.  172. — ^Tjirge  rnlfiHon  »n»J  twip^tinn  of  lumbar  v^rt*hTTf',  ocpitrring  at  early  ptiberty. 

Faulty  positions  of  standing;  and  sitting,  occupation,  weight -be  a  ring, 
a«ymmetr>'  of  development  in  pelvis^  head,  legs,  arms  or  body,  weakened 
muscles,  rickets,  loss  of  arm,  hip  disease  (Fig.  173),  short  leg,  empyema, 

^  Kotig.  (1.  Italienischeii  Orth..  Bologna,  1907;  Ztitsch.  f.  t^chulgesiindheitsphlcge,  Aiyr. 
9,  190G:  Zeitftch.  f.  Orth.  Surg.,  xix,  2Sfi;  Nathan,  Amer.  Jour.  Orth.  Burs-,  1909,  vi,  379. 
*Fei8H.  Amer.  Jour.  Orth.  Surg.,  Jan.,  1908,  and  Feb.,  1909,  390,  391. 
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muscle  atrophy,  paralysis  (Fig.  174),  torticollis  from  eyestrain,  etc.;  all  will 
be  found  as  factors  in  producing  this  condition.'  Lateral  curvature  is  read- 
ily produced  in  feeble  infants  by  false  methods  of  holding  and  earrynng 
and  by  rickets  and  infantile  paralysis. 

Congenital  Scoliosis. — The  congenital  form  is  usually  due  to  malfor- 


tri 


of  vcrtebrin  -  ur  tibs, 


to  absence  or  surplus  of  segments,  or  fusion 
of  vertebra*  on  one  side,  caused  by  faults  of 
development  in  embryonic  life  and  tending 
to  distort  the  spine  (Fig.  175).  In  the  cer- 
vical region  a  supeniumerar}-  vertebra  or  an 
eighth  cervical  rib  may  distort.  An  udili* 
tional  sixth  lumbar  or  first  sacral  will 
necessarily  alter  the  syninietiy  of  the  su- 
periuiposed  structure.*  In  mtmy  cases  the 
cause  is  obscure  (McKenzie). 

Rotation.  —  Persistent  postural  condi- 
tions, as  well  as  other  causes,  may  produce 
!i  permanent  condition  of  curvature  with 
rotation,  yet  many  cases  of  inequality  of 
legs  from  paralysis  or  other  cause  continue 
through  life  with   no   such   deformity.      A 


of  oM  tubrrctilou^  Inpdlf 


Fia.  IT4.^Ljit*rmJ  curx-mtur*  r««uJting  ffoin  •ipveri*  inf*n* 
tilt*  tpinnl  partil>'Hi*<,  Note  *ii!«fimiLfirit>  uf  drvolupiuiint  (if 
pelviH  amf  legv  ccmipared  with  shouKlwr^  itml  tinti*. 


simple  test  for  as>-mmetry  of  legs  is  made  by  wooden  blocks  one-fourth, 
one-half,  thi'ee-fourths  and  one  inch  in  thieknesSf  to  be  used  for  blocking 
up  the  short  leg.  A  moro  convenient  appliance  is  a  six»rially  constructed 
box  on  which  the  patient  stands,  one-half  of  which  is  a  movable  platform 
rai^d  by  a  ratchet  to  the  aroount  of  correction  as  aliown  in  Fig.  176. 

•  Cotton,  Boston  School  Commission,  .\iiipr.  Phy»,  &l\ic;i»ion  Review,  Dec.,  1904. 

»  Bradford,  Ainer  Jour.  Orth.  Sum.,  Aug,.  1908:  Mjua*.  Cetu  Houp  Report.,  June,  1907, 
123:  Bm,  Mod.  and  Surjf.  Jour.,  cliv.  1906,  90  and  624,  and  civ,  21,  598,  611;  Amer.  JfWir. 
Orth.  Sun?.,  Nov.,  1909,  278. 

*  Breu^s  and  Kalisco,  Handbuch  d.  Orth.  Chir.,  3.  08L 
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This  can  be  arranged  to  show  the  inches  and  fractions  upon  a  scale. 
Inequality  in  the  length  of  the  legs  may  equal  an  inch  in  apparently 
normal  indivkluab.  Organic  or  true  lateral  clrvature  persist*s  in 
spite  of  change  of  position.  It  is  practically  always  accompanied  by  more 
or  less  rotation  of  the  bodies  of  the  vertebra:'  (Fig.  177).  The  sj)ine  being 
a  flexibie  column  follows  the  law  of  any  llexible  rod,  which  bent  laterally 
also  rotates  on  its  own  axis.  Rotation  is  probably  due  largely  to  the 
fact  that  the  BODfES  of  the  vertebra'  are  free  to  swing  in  the  abdomen 
and  chest  while  the  posterior  vertebral  segments  are  held  more  rigidly 
in  position,  first  by  the  uneven  conformations  of  the  articular  processes 
and   secondly   by  ligaments  and   sj)inal   muscles.      \'arious  explanations 


FlO.  175.  —  Cc»ng«nitftl  defects  &nd  exttft  ei^rvical  rib  caUfiiriK  Uit^rfLl  riin'nttir^  anrl  wr^iiefslL,    Note  Uir 
Utipveii  cutin+e  of  lib?*  on  ihe  uppii^^ile  fliilrs*. 


have  been  miitle  and  numerous  experiments  conducted '  to  tlemonstrale 
this  fact.  With  this  bending  and  rotation  of  the  vertebne  must  neces- 
sarUy  I'esult  the  backward  projection  an<l  anguhition  of  the  ribs  on  the 
one  side  (Fig,  178)  with  fonvard  inclination  and  flattening  of  the  other 
side  and  compensatoiy  changes  of  chest  anteriorly.  In  later  life,  great 
bony  changes  may  seriously  interfere  with  oxygenation  of  the  blood,  iind 
pressure  of  the  distorted  ribs  upon  the  crests  of  the  ihum  will  give  great 
pain  and  permanent  disability.  In  rhachitic  cases  the  deformity  of  the 
pelvis  may  prove  serious  in  girls  in  lat^r  life. 

Frequency. — Scoliosis  of  slight  degree  may  he  found  in  a  large  propor- 
tion of  children,  van*ing  from  25  to  30  per  cent.  Statistics  in  regard  to 
the  existence  of  this  deformity  in  the  different  sexes  vary  greatly.*    Exami- 

*  Judson,  Trans.  Amer.  Orth.  Afboc,  IMi. 

'  LxDvett,  Lat,  Curv.  of  the  Spine  and  llouiitl  ShouldtTB,  Octavo,  pp.  188,  1907;  and 
Jour.  Amer.  Med.  Absoc.,  June  23,  190(). 
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Fj.k  17(1. 


Movable  plfttfurm  box  upon  which  patient  ittaiida  to  mea*iun»  ihvqtuUity  ii 
leugth  of  inwer  limbs,     (Young,) 


.*—  LKirrml  cnirvAture  irith  rotstion  of  bodir*  of  ihi»  vert*br«j  to  thu  right  in  iumbar 
ih^  left  m  lower  dora&t.  to  the  right  in  uppef  dorsal.    cMQtt«r  UuAeam,  Philada.  OoU.  of  Fliy«-) 
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nations  of  patients  applying  at  orthopaedic  clinics  give  a  great  preponder- 
ance in  favor  of  girls,  while  the  examination  of  school  children  shows  that 
boys  are  as  frequently  afifected.  The  fact  that  girls  are  more  likely  to  apply 
for  treatment  explains  this  difference. 

Age. — Lateral  curvature  may  appear  early  in  rickety  infants  from 
faulty  positions  of  holding  or  carr>ing.  The  rapidly  growing  period  from 
eight  to  fifteen  gives  the  greatest  number  of  cases  in  both  boys  and  girls. 
While  the  nutritional  changes  occurring  at  pu!>ei1y  ave  more  serious  in 
girls  than  in  boys,  late  rickets  may  occur  in  either  aex,^ 

Examination. — In  the  early  stage  the  faulty  attitude  is  usually  dis- 
coveretl  by  the  dre.'^smaker  or  mother,  who  finds  that  the  skirts  upon  one 
side  are  shorter  than  the  other,  or  that  the  shoulders  var>^  in  height,  or 

that  one  shoulder-biade  is  more  promi- 
nent than  the  other.  In  all  children, 
examinations  must  be  made  with  the 
p:iticnl  naked,  in  order  that  any  devia- 
tion from  normal  in  trunk,  neck,  arms, 
It^gs  and  feet  can  be  properly  noted.  In 
older  children  the  shouldera  and  back, 
sides  and  buttocks  must  be  thoroughly 
exposed.  The  orthoj>rtedic  surgeon  should 
have  in  his  office  a  variety  of  loose  gowns 
opening  to  the  floor  in  the  back  and  sep- 
arate skirts  with  elastic  top  bands  for 
girls.  When  such  an  examinmg  outfit  is 
not  at  hand,  a  sheet  or  short  skirt  may  be 
pinned  loosel}"  about  the  hips  just  above 
the  trochanters  and  a  towel  or  napkin  fast- 
ened about  the  neck  to  cover  the  mamm». 
It  is  impossible  to  accurately  decide  in 
regard  to  a  slight  lateral  curvature  unless 
such  exposure  of  the  body  is  secured. 
The  tips  of  the  spinous  processes,  both  in  erect  and  bent  positions,  are 
to  be  marked  with  colored  skin  pencil  or  ink,  also  the  vertebra  prominens, 
the  inferior  and  ponterior  sui^erior  angles  of  the  scapuUe  and  their  angle 
of  rotation,  the  acromion,  the  posterior  border  of  the  axilla,  the  axis  of 
the  pelvis  and  the  posterior  superior  spines  of  the  iliac  bones.  The 
dii-ection  of  the  cleft  of  the  nates  will  show  the  axis  of  the  pelvis  and  lead 
to  an  examination  as  to  the  length  of  the  legs  and  of  deformities  of  the 
lower  limbs  and  feet.  The  patient  must  stan<l  in  a  good  light  directly  in 
front  (^f  the  surgeon.  The  difference  in  the  height  of  the  shoulde!-s,  the 
posterior  projection  and  height  of  the  scapula?  and  ribs,  the  rotation  of 
the  scapula*,  the  relation  of  the  arms  to  the  sides,  the  altered  height  of 
the  hips  and  the  various  positions  of  body  should  he  carefully  noted.  One 
waist-line  will  l>e  deeper  and  higher;  one  hip  much  more  prominent  than 
the  other  (Fig.  179).  The  spinous  processes  of  the  vertebra*  will  show  a 
marked  curvature  to  right  or  left  in  cervical ,  dorsal  or  lumbar  regions. 
These  curves  may  either  be  single,  double  (Fig.  179),  compound  (Fig. 


Fio.  ITS. —  Scoliosis",  with  projection  t*f 
ribi*  on  left  »'uip  atnl  flutt«iiiiig  of  cheat  od 
right  fiiie  from  rotntion  of  dorsal  vertebrw. 
Right  lumbar  rutatiou  ulight. 


"  Med.  du  Nord,  Lille,  1907,  xl,  557. 
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Fto.  170,^ — DoubI«  5e«:tli(»!«iit,   Not«  the  relaiioo  of  tht>  ^Tm*>  to  the  Ixxly,  the  difTerinsr  hei|r1tt>  of  th«  wmikt- 
JincN  ili<?  iiuipvru  pnojvctjuij  of  the  hip».  the  pronimcnoe  of  the  i^t  thorax  and  feapula. 


180. — Oompouiid  lat«t»l  curvature  with  rotatioD  and  eJevation  in  tight  dorml  aod  l^t  Imnbax  nfSoQfl. 

17 
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ISO),  or  COMPENSATORY.  A  plummot  line  dropped  from  one  acromion  will 
fall  far  outnide  the  troehiimer,  while  a  similar  line  on  the  other  side  will 
strike  the  buttock  near  the  iiiternntul  rrease  if  the  deformity  is  great.    One 


Fin.  ISl.^Evtrfm*"  nutation  uf  v*prtpbrtp.  A  fall  in  infancy  prubjibly  proiluced  olther  a  fractupe  or 
dislocalioii  at  llif  fir-^t  dorsial.  Not«  the  tliffrrinx  povirse  of  ench  rib  on  the  opp<»Mt«*  ^ule^,  atid  the  iiiarkfil 
di!iplA£:('Jiipnt  at  the  junction  of  the  neck  with  the  chest. 

arm  will  fall  outside  the  trochanter  while  the  other  will  fall  within  it 
(Fig-  170).  Suspension  by  the  head  will  straighten  the  curves  unless  they 
are  old  and  fixed.  Lateral  and  backward  flexibility  should  both  be  tested. 
In  severe  cases  the  amount  of  rotation  may  be  tested  by  X-ray  (Fig.  181). 
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Anterior  View. — The  foHowing  points  should  be  noted:  The  relative 
height  of  the  shoulders  and  nipples;  the  contour  of  the  two  8i4ies  from  the 
shoulders  to  the  hips;  the  direction  of  the  median  line  of  the  body;  the 
direction  of  the  vulvar  fissure;  the  position  of  the  body  in  standing  upon 
one  and  on  both  legs;  the  position  of  the  amis  and  hips;  the  point  at 
which  a  plummet  line  dropped  from  the  anterior  axillary  border  falls 
across  the  trochanter  or  the  groin;  the  position  of  the  head  and  of  the 
neck  and  the  deformation  of  the  thorax. 

Curves. — Curves  are  spoken  of  as  primary  and  secondary,  the  latter 
lx»ing  compensatory.  It  is  difficult,  however,  unless  the  case  is  seen  early, 
to  decide  which  is  the  prinuiry  deviation.     A  rij^ht  curve  is  one  with  the 


,  1S2, — Mnrkcvl  hjiuIh ..a  uf  himbnr  v»«Ti<?l>ni"  to  I'lr;.  IfiM 

lli*  Ml — ristlii  thoracic  ruMti«in  muii»ra(4>.  rroiMl  by  v*. 


primary*  convexity  to  the  ripht  of  the  median  line;  the  left,  the  opposite. 
Roth  in  one  thousaml  cases  j;ives  the  whole  convexity  to  the  left  in  52  per 
cent,  of  the  cases;  whole  conve.xity  to  the  right,  7  per  cent.;  dorsal  to  right 
and  lumbar  to  left,  33  per  cent.;  dorsal  to  left  and  lumbar  to  right,  4.5  i>er 
cent.  Rotation  of  the  trunk  to  the  ri^ht  or  left  will  luring  out  the  erector 
spina*  group  prominently  and  diminish  the  rotation.  In  the  stooping 
posture  with  body  at  right  angles  to  the  femurs,  any  pniminenct^  of  the 
thorax  or  in  the  lumbar  region  will  indicate  the  amount  of  rotation  (Fig. 
1S2),  The  arms  and  sidelines  of  the  body  in  a  bad  lateral  curvature  will 
show  unequal  triangular  spaces  upon  the  different  sides  {V\g.  179).  After 
the  examination  in  the  erect  and  flexed  positions,  a  test  can  then  l>e  made 
as  to  the  best  voluntaky  attainable  position  (Fig.  1S3),  The  case  should 
be  examined  first  with  both  arms  elevated  alongside  the  head,  keynote 
U  (Fig.  184);  then  with  the  arm  on  the  concave  side  alongside  the  head, 
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tlic  other  at  right  angles  to  the  body,  keynote  L  (Fig.  185);  then  in  the 


key 


180) 


I'everiseii  positmn,  Keynutc  J  (1 

The  view  from  the  side  in  severe  cases  will  n?iidily  demonstrate  flut- 

lening  of  thorax  on  one  side  with  marked  projection  of  ribs  and  seapnla? 

on  tfie  otlier,  ji^iving  the  api>earance  at  first  glance  of  a  kyphosis  and  in 

late  casies,  when  accoinpanieil  by  rigidity,  may  be  mistaken  for  a  spinid 

cariefcs  (Fig.  LS7). 

A  note  shoiihl  always  be  made  as 
to  whether  the  child  was  nursed  or  bottle 
fell,  the  diseases  with  which  the  child 
was  affectetl,  the  primary  results  that 
have  followed  and  the  general  state  of 
nutrition  during  life.  Evidences  of  rick- 
ets should  be  sought.  When  exercised 
are  to  he  employed,  the  condition  of  the 


Fjo.  184.— Arm?  aloncpuie  of  h«»d  in  U  position, 
}iatifi]ng  froiii  liouble  trappte.  Kiglit  thofadc  a.tu\ 
Jefl  iumbtti'  projection- 


Fto,  185. — ArmB  in  keynote  L  posilitw,  .Note 
irifHiuality  of  hipn  ami  waint-line.  J.iDeof  iulernutal 
fi>t«ure  oromes  to  right  of  vertebra  prominecw. 


heart  and  lungs  should  be  examined.  Tlie  comparative  length  of  the  legs, 
existence  of  knock-knee,  flat-foot,  paralysis,  etc.,  should  be  noted.  A 
plummet  line  dropped  from  the  vertebra  prominens  should  pass  through 
the  interna! al  cleft  and  the  normal  spinous  processes  should  lie  t>eneath 
this  line  (Fig.  1S(3),  Any  deviation  to  riglit  or  left  is  thus  reatlily  noticed. 
The  projection  of  the  thorax  may  commem^e  at  the  upper  ribs  and  extend 
throughout  that  region,  or  it  may  be  in  either  upper  or  lower  part  of  the 
chest.  It  should  be  noted  that  the  luml>ar  projection  will  be  less  marked 
than  that  of  the  thoracic  portion  (Pig.  178,  p.  256). 
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Diagnosis.— The  principal  condition  likely  to  be  confounded  with 
lateral  curvature  is  an  iitypicai  spinal  caries  with  lateral  tilt  (Fig. 
rjr>l,  p.  412),  caused  by  the  yielding  of  the  carious  vertebra*  und  articular 
processes  moi-e  upon  one  wide  than  upon  the  other.  It  will  lie  noted  that 
in  caries  there  is  u  lateral  tilt,  not  a  lateral  curvature,  but  oidy  a  sharp 
angular  bemling  to  one  aide.  The  rigidity  of  the  spine,  the  reflex  pains,  tlie 
dirticulty  in  bending  and  stooping  will  all  be  pi'esent  in  caries,  The  hislory 
and  a  careful  examination  of  a  caae  of  scoliosis  may  show  the  coexist<?ace 

of  turticollis  or  rickets  or  distorted 
pelvis  or  paralysis  or  disease  of  the 
joints.  Later,  in  spinal  caries,  the 
sharp  kyphosis  and  increasing  rigid- 


Fk».  18«>.^Ann«  in  r^ver*©!  keynote  J  itomitton, 


Fio.  187.^ — Vipw«?d  OimiiKh  (li«'  rJ  i-* 

tnt)cht.  tn*  iutj»L«keti  fur  utie  uf  >pini%l  >  :•. 

'rite  prntvnur  pnijiecticin  i»  cftU'^  b>  i...  ,.i,.i'.M,iiuii 
tjf  till*  riLi*u«  Ihe  right  )*iUi>  wlii1«  thr  |«ft  ttH>ni\  i» 
n»tt«fi««l  MuJ  ecap^ulA  rotat^i.  T1t«  •ptmrna  pr(K«> 
«»««  Ibllow  tiift  iibadow  in  the  furrow. 


ity  will  make  the  condition  plain.  The  posterior  projection  and  rigidity 
of  a  confirmed  lateral  curvature  shouhl  not  be  mistaken  for  bone  dia- 
eaae.  The  treatment  for  lateral  cui-vature  and  for  spinal  ranes  is  sti 
distmctly  opposite  that  no  doubtful  case  should  receive  gymnastic  exer- 
cises until  the  diagnosis  is  thoroughly  established. 

Pleuritic  and  empyemic  cases  are  frequently  mistaken  for  scoUoeis 
(Fig.  1S8J.  The  X-ray  and  a  thorough  physical  examination  will  estab- 
lish the  diagnosis  (p.  93). 

Scoliosometers  —  Scoliosometry — ScoHosis  Recording. — The  simplest 
and  most  i-onvmient  method  of  RM'ordiiijM;  is  the  })lun  d«tscril>ed  by  Elmer.* 
A  strip  of  adhesive  plaster  three  inches  wide  is  laid  along  the  spine  from  the 


*  Elmer.  Arch.  Pe<liatricti.  Feb.,  1909,  07.  .and  vi.  391 
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Fro.  1S8. — Lat«rft]  curvature  foUowing  empyans  with  depresjiion  of  left  thorax,  and  partial 
collapse  of  luug.    Note  tilt  of  body  to  the  right.  arm«  are  in  ke>iJOte  L  poeitiou. 


}•  in.  189.  —  Adhwive  pta^ti^r  «trip  t^ropomnly 
appliaJ  to  back,  miid  Uae  of  vpiooui  pfOCWtn  traced 
upon  ilia  penril. 


¥h;.  190,  —  tleconi  of  <»tv  ?»ripa  of  a«thp#iv«» 
pla»t*»r,  Ahowring  prognMuive  improvement  of  line 
•if  «pinou«  proceesm  under  eymtiastic  treatment. 
Read  rmm  left  t^  ricbU 
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vertebra  prominens  to  the  sacrum.  The  spinous  processes  are  marked  and 
outlined  (Fig.  189).  The  plaster  is  then  removed,  backed  with  brown 
paper,  labelled  with  name  and  date  and  filed  for  future  comparison  (Fig. 
190).  Tracings  and  outlining  with  tin  or  lead  strips,  plaster  molds  and 
the  X-ray  have  all  been  employed  to  record  the  condition.  A  glass  plate 
or  transparent  celluloid  tracing  transferred  to  paper  is  also  useful.  Tracings 
of  the  trunk  at  various  regions  *  by  strips  of  dental  wax  and  by  a  rod  witji 


Vertical 
5ectlon.  | 


r. 


Vui.  101. — Photc«rapliy  by  cxart  position  «»f  piitient  atui  of  camera,  s'pouring  accurate  revults  at  difTereni 

perio*!.**  of  tri^tnipnt.    (SpelliMjiy.) 

rotating  index  to  record  vertical  rotation  have  been  tried.  Photcxjkaphy  by 
the  surgeon  under  definite  conditions  with  a  graduated  net-work  screen 
(Fig.  1S5)  i.s  excellent,  hut  it  is  liable  to  many  errors.  The  exact  methods 
of  distance,  position  of  patient  and  of  camera  and  the  revolving  stand 
advocated  by  Spellissy  yield  ver\'  accurate  results  hut  the  methods  are 
too  complicate<l  for  other  than  an  expert  (Fig.  191). 


Bni<lf<ml.  Amer.  Jour.  Orth.  Sunr.,  Apr.,  19()S,  4.%. 
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Multitudes  of  scoliosometers  have  been  maniifactiired ;  some  good, 
!«oine  useless,  all  requiring  time  for  their  employment  and  all  subject  to 
errors.  These  errors  are  non-preventable,  as  will  be  noted  by  any  one 
who  carefully  examines  the  constantly  changing  conditions  in  the  bared 
back  of  an  individual  under  different  postures.  The  helpful  but  romplirat^d 
apparatus  of  Hudson,  Ellington/  (Fig-  192),  Schulthess,  Zander,  Feiss,  Beely, 
Young  (Fig,  193),  DufesteP  and  others  have  each  their  advocates.^  Young 
has  discovered  no  less  than  6S  devices  *  for  recording  these  deviations. 

Treatment. — (I)  Removal  of  causes;  (11)  pre- 
vention and  general  simple  measures;  (HI)  cor- 
rect ion  by  voluntary  and  involuntary'  gymnastic 
exercises;  (IV)  increase  of  backward  and  lateral 
rtexibility;  (V)  correction  by  plaster  jackets,  applied 
progressively  in  improved  positions  and  removalde 
for  gymnastic  exercises;  (VI)  leather  jackets  applied 
over  a  plaster  mohl  corrected  to  the  normal  body; 


Fia.  192.— Movable  rod* 
for  recotdlng  scDliosis  juid 
kyphoiLa. 


Fia.  103. — A,  movable  wuuden  rods  for  reKi^terimt  deforEQiUea  of 
and  of  thorax;  S,  the  record.     (Youog.) 


(VII)  forcible  correction  by  mechanical  and  hand  pressure;  (VIII)  st^el 
corsets;   (IX)   operative  treatment. 

L  REMnvAL  uF  Causeh.— In  order  to  prevent  and  correct  the  initial 
stage  of  scoliosis,  it  is  important  that  the  tendency  is  diagnosed  before 
deformity  and  rotation  have  taken  place. 

All  discoverable  causes  should  be  removed.  Short  leg^  flat-foot  and 
in-knee  should  be  corrected,  occupational  causes  relieved,  bad  habits  of 

'  Internal iona]  Clinfca,  vol.  iv^  Series  18,  1908. 
'  La  Metlic.  Scolaire,  Feb.,  1908. 
'  Lovett,  Lat.  Curv.,  1907,  Octavo,  73. 

*  Young,  Ortb,  J5urg,»  2d  ed.,  563;  Hovorka,  JGUh.  d.  Anthropol.  Gesell,,  Wien, 
1904.  xxxiv. 
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sitting,  studying,  standing  and  lying  abandoned  (Figs.  11*4,  11*6).  Consti- 
tutional and  hygienic  conditions  must  be  improved.  Mental  advancement 
must  be  subordinated  to  the  physical,  and  school  life  temporarily  suspended. 


Vui.  194— Faulty  pomtion  in  wriUn«  and  »!udyin«.        Fio.  I»6,  — Straight  ptMition  in  rtudying  at  table. 


In.    [Wk 


Faulty  piMifion  of  Bitting.  IrmJing   t* 
ilpforuiitiei^. 


Km.  JOT. — Corr«*l  puaiUun  uf  Mlling  *ilh  bwly 
r^(^^t.  trei  toudung  floor — pdvis  »uppurt«Ki  b>  back 

*>f  chair. 


The  disturbaiicej*  of  puberty  are  to  lie  regelated  and  an  out-iloor  life 
followed.  Side-aaddle  riiling  is  injurious  but  riding  a^stridc  is  a  healthful 
exercise. 


2t>6 
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IL  Prevention  and  Simple  Measures. ^ — The  dorsal  position  without 
pillow  is  best  at  night.  A  pad  or  cradle  may  be  placed  under  the  convex 
.side.  When  tired,  i-est  should  be  secui-ed  by  lying  on  a  hard  flat  couch, 
not  b}^  sitting.  If  the  chikl  reads  while  lying  down,  the  prone  position  is 
best.  In  sitting,  the  chair  seat  may  be  slanted  and  a  sloping  seat  bicycle 
used  (Fig.  108),  An  erect  carriage  of  body  may  be  secured  by  walking 
with  light  weight  upon  the  head.  A  short-  leg  should  be  lengthened  by 
cork  sole,  or  by  heel  raised  with  rubber  (Fig.  199). 

If  family  physicians  would  frequently  examine  young  children  naked, 
many  cases  of  lateral  curvature  could  be  prevented  by  early  treatment. 


Fig.  198. —  Bi cyde  wilh  jtloping  seat  ami 
ImndleN  fur  iBtertLl  Qurvftture. 


'tti^ptnit 


Fto.  l90.-HCoiTUgftt.ed  rubber  heel  to  he  worn  mutely 
of  sho«.    (RclMitner.  J 


School  habits  and  school  desks  should  be  made  to  prevent  rather  than 
cure  curvature.  In  regard  to  the  effect  of  muscular  action,  every  student 
of  anatomy  knows  how  coitiplrx  is  the  system  of  muscles  attached  to  the 
spine.  This  probably  explains  the  difference  of  opinion  that  exists  even 
among  experts  as  to  the  movements  best  calculated  to  correct  a  lateral 
curvature.  In  an  infant,  of  course,  voluntarj^  exercises  are  impossible;  if 
the  child  has  been  carried  steadily  in  one  position,  it  should  be  shifted  to 
the  other  arm  ami  repeaterl  forcible  straightening  of  the  spine  and  massage 
with  olive  oU  employed  to  secure  a  l>etter  muscular  tone.  Such  an  infant 
shoukl  not  be  allowed  to  sit  up,  but  should  lie  upon  its  back  with  pressure 
from  a  firm  pillow  beneath  the  projecting  ribs.  When  the  child  is  not  con- 
trolled by  the  mother  a  plaster  jacket  should  be  applied,  which  can  be  taken 
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off  twice  a  day  for  forcible  straightening  and  massage;  or  the  child  may  be 
put  in  bed  with  head  and  foot  extension  and  have  massage.' 

General  Rules. — (1)  Hold  chin  in,  chest  out,  and  abdomen  in.  (2) 
Never  cross  the  arms.  (3)  Do  not  sleep  with  arms  above  the  head.  (4) 
Do  not  use  the  arms  in  rising  from  chair  or  bench;  make  the  thighs  do  this 
work.  (5)  Stand  with  weight  equally  on  both  feet.  (6)  Never  sit  on 
front  edge  of  chair  and  lean  against  the  back.  Rest  feet  on  floor.  (7} 
Sleep  flat  on  the  back.  A  small  roll  may  be  placed  under  the  neck.  Sleep- 
ing on  abdomen  is  permissible. 

III.  CORRBCTION  BY  VOLUNTARY  AND  INVOLUNTARY  GYMNASTIC  EXSB- 

CI8ES. — The  object  of  gymnastic  exercises  is  to  bring  into  play  the  voluntary 
action  of  the  individual,'  to  strengthen  the  weakened  muscles  upon  the 
convex  side  and  stretch  contracted  ones,  to  increase  the  flexibility  of  the 
spine  and  trunk  laterally  and  backward,  to  improve  the  general  health 
and  to  correct  all  causes,  unhygienic,  mechanical  or  occupational.  The 
army  "setting  up"  drill  is  excellent.  Whether  employed  alone  or  in  con- 
junction with  other  measures  these  movements  must  be  closely  supervised 
and  regulated  by  the  surgeon  or  by  a  well-trained  assistant  who  will  per^ 
sistently  and  continuously  watch  every  detail.  A  capable  instructor  is 
one  who  is  enthusiastic,  progressive,  tactful  with  children,  who  will  give 
as  close  attention  to  the  last  treatment  as  to  the  first  one  and  will  see  that 
every  deviation  from  the  prescribed  movements  is  corrected.*  It  is  very 
seldom  that  such  exercises  will  be  carried  out  at  home.  Wealthy  mothers 
will  not  watch  over  them  and  poor  mothers  cannot,  since  so  much  time 
and  care  are  required.  No  more  discouraging  case  is  encountered  than 
lateral  curvature  in  a  girl  obliged  to  earn  her  own  living.  After  a  child, 
however,  has  been  thoroughly  instructed  in  an  orthopaedic  g>'mnasium, 
a  series  of  simple  exercises  may  be  planned  in  some  ceuses  and  successfully 
carried  out  at  home,  though  with  less  benefit.  An  important  element  in 
the  treatment  is  the  cooperation  of  the  patient.  The  pride  of  the.giri 
must  be  stimulated  and  she  must  be  made  to  feel  that  she  and  she  alone 
is  largely  responsible  for  her  future  development;  that  neglect  or  careless- 
ness or  inattention  on  her  part  will  result  in  a  deformity  that  will  be  life 
long;  but  that  with  thorough  work  in  the  eariy  stage,  great  benefit  will  result. 
The  majority  of  orthopaedic  surgeons  in  the  United  States,  and  Schul- 
thess,*  Lange,  Klapp,^  Chlurasky,^  Rizzoli,  Roth,^  Fischer  and  others  in 
Europe,  have  faith  in  gymnastic  muscular  development,  provided  it  b 
wisely  supervised  and  directed  by  the  surgeon  or  by  a  trained  and  skilled 
instructor.     Schulthess'  apparatus  is  rather  complicated.     Lange's  active 

'  Willanl,  Treatment  Lateral  C'un*ature,  Tlicraix»utic  Ciaz.,  xxv,  372;  Amer.  lancet, 
1893,  209. 

'Taylor,  Intomat.  Clinics,  iv,  2d  Seriest. 

*Lovctt.  Bofl.  Me<l.  and  Surg.  Jour,  June  14,  1900;  Oct.  31,  1901;  Aug.  6,  1903; 
March  17,  1904;  Sept.  28,  1905;  Ainer.  Jour.  Anat.,  Oct.  1,  190:i;  Bos.  Soc.  Physical  Edu- 
cation, May  17,  1906. 

•  Schulthess,  Joachinistal's  Handbuch  d.  Orth.  Chinir^. 

•  Bradfonl  and  Soutter,  Amer.  Jour.  Orth.  Surg.,  Aug.,  1908,  99,  and  ItKW.  vi.  99; 
Zeitschrift  f.  Orth.  Chir.,  Band,  xx;  Trans.  Congress <l.  Deut.  (iesell.  f.  Orth.  Chir.,  vii.  1908; 
Deut.  Militararztl.,  Jan.  20,  19aS;  Deut.  me<l.  Woch.,  52,  2181. 

•  Lovett,  Amer.  Jour.  Orth.  Surg..  Feb.,  1909,  510. 
'  Roth,  1000  cases,  Brit.  Med.  Jour.,  Oct.  9,  1S97. 
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ercises  do  not  require  so  many  appliances,  while  Klapp 
■  on  FLOOR  CREEPING  EXERCISES  with  the  spine  horizontal, 
thor'a  Orthopaedic  Gymnasium  at  the  University  Hospital 
T  School  for  Crippled  Children,  voluntary  muscular  postures 
)mewhat  as  follows,  each  individual  being  carefully  examined 
and  exercises  directed  by  selections  from  the  accompanying 

GYMNASIUM  PRESCRIPTION. 
Orthopaedic  Department  University  Hospital. 
itment  Desiied.    Give  Full  Inatnictions  as  to  Mansage  and  Muscular  Movements. 


TREATMENTS 
WKEKLY 


Rotations 

29. 

Wands 

al  MoHsoge 

30. 

Guns 

lassage 

31. 

Striking  Bag 

Movements 

32. 

Lat.  Curv.  Bicycle 

al  Movements 

33. 

Mechanical  Bicycle 

pander 

34. 

Abdominal  Stool 

ubs 

35. 

Leg  Rotating  Machine 

mb-l)ells 

36. 

Leg  Circling  Machine 

umh-bells 

37. 

Flexor  Foot  and  Ankle  Machine 

ar  Bells 

38. 

Foot  Circumduction  Machine 

39. 

Return  Foot-ball 

.^ircle 

40. 

Balance  Board 

?  Machine 

41. 

Double  Staircase 

coliosis  Appliance 

42. 

Spring  Board 

Scoliosis  Appliance 

43. 

Trolley  Support 

■'  Scoliosis  Appliance 

44. 

Spring  S\iing 

^^ide  Bars 

45. 

Mechanical  Skiing 

1  Uhest  Weight 

46. 

Finger  Machine 

Exerciser 

47. 

Pronator  and  Supinator  Machine 

ectric  Exerciser 

48. 

Arm  Machine 

49. 

Wrist  Roller 

"■rapeze 

,50. 

Grip  Machine 

ension 

51. 

Punch-ball 

V.  Manual  Pressure  Board 

52. 

Exercising  Rings 

53. 

Spirometer 

Plinth 

54. 

Grace  Hoops,  Quoits.  Bean  Bags,  etc 

l^ack-hoanl 

55. 

Superheated  Air  Appliance 

Ro|)e 

56. 

Vibratile 

Free  Exercises.* 

k Deep  breathing  (repeat  5  timea). 

k Hecid  bending  and  turning. 

k Shoulder  rolling. 

k /vfg  circling. 

' Leg  circling. 

Foot  circling. 

tul  »'Xh»nd«Hl  bryontl  c^lge  of  couch .  Head  bending. 

nm*H  lmv«»  JH'on  kindly  pre|>ared  by  Miss  Anna  S.  Kite,  Physical  Director, 
itn)  ()rth()pno<lic  GymnaMium  and  Widener  School  for  Crippled  Children. 
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FuBe  Exercises — Contintied.  < 

Lying  OQ  face. .♦.*,*. liachimrd  fmnii 

Lying  on  face ..,,..,. ,..,..,.,.*..  Trunk  rututtng, 

Lyi\i)i,  tin  side .........  , , .  ■ , Stth-yyiJie  bemiing. 

hying  oil  hack     .*.,.,. »..,»........  Trunk  rm»iny. 

1  *yirig  on  back  ....,.,...**  .  ^  ,,,»*...    *  Lf^  raising. 


(IMC. 


Hyperextension  Work. 

Lying  prone  with  trunk  extended  beyond  edge  of 

couch  or  table  or  plinth,  feet  held  firmly Trunk  forward  and  baekioat 

Same  position Trunk  rotating. 

Lying  on  side  with  trunk  extended Trunk  sideways  bending. 

Lying  supine  with  trunk  extended Trunk  forward  and  badn         i 

Standing Keynote  forming. 

Standing,  keynote  position,  trunk  erect Trunk  sideways  bending. 

Standing,  keynote  position  with  trunk  bent  slightly 

forward Trunk  sideways  bending. 

Standing,  keynote  position  with  trunk  bent  forward 

until  it  forms  right  angle  with  the  legs Trunk  sideways  bending. 

Standing,  keynote  position  — Truvtk  backward  bending. 

Same  position Trunk  rotating. 

Standing  in  keynote  position,  trunk  erect Rotation  and  backward  bendings. 

Wand  and  Bab  Bell  Exercises. 

Wand  held  in  both  hands  in  front  of  body Carry  to  overhead,  then  bade  oft 

reverse. 

Wand  held  erect  above  head Step  diagonally  forward  to  right  an 

Wand  back  of  waist Sunrig  laterally^  right  hand  up,  i 

to  level,  then  left  up. 

Wand  diagonally  back  of  the  body Step  diagonally  forward  to  right  and  left. 

Wand  back  of  the  shoulders  with  palms  of  hands 

back Thrust  wand  down. 

Wand  in  the  neck-rest  position Thrust  the  wand  upward. 

Wand  in  the  neck-rest  position Trunk  fonjoard  and  backward  bend. 

Wand  down  in  front  of  the  body Sunng  laterally  to  right  and  left   alter- 
nately. 

Wand  with  arms  in  keynote  position Trunk  forward  and  backward  bend. 

Same  position Trunk  sideways  bend. 

Same  position Trunk  rotate. 

Same  position Trunk  rotate  and  backward  bend. 

Same  position Step  diagonally  forward  and  trunk  for- 
ward bend. 

Same  position Heels   raise,  knees   bend,  knees   stretch, 

heels  sink. 

Standing,  wand  in  front  of  shoulders Stretch   to  side,   back  to  position,  then 

forward  stretch  and  back  to  position. 


Light  Dumb-Bell  Exercises. 

Bell  or  bells  held  at  the  sides Push  up  to  full  stretch  while  stepping 

diagonally  forward. 
Same  position Stretch  high  on  the  toes  while  breathing 

deeply. 

Same  position Carry  arms  backward. 

Same  position Carry  arms  backward  and  trunk  forward 

bend. 
Lying  on  back,  bells  at  sides Carry  arms  forward  and  up  alongside  of 

head. 
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Light  Dumb-Bell  Exerciser— Con/tnued. 

Carry  outward  and  upward  aUrngtiide 

the  head. 

jIIb  at  shoulder  level Arms  rotate. 

^elct  at  sides Trunk  forward  bend,  placing  bdU  tin 

floor.     Up,  then  bend  and  pick  up 
beUs. 

\i^st  position,  holding;  one  bell Trunk  forward  and  backward  bend, 

Arms  circling  backward. 

Carry  to  shndder  levd,   rising  on   toen, 

stretch  out  to  sides  and  back  to  position, 
lowering  heds. 

[mis  cri>S8e<l  on  chest Carry  out  to  sides  and  down  to  sidee. 

inns  keynote Trunk  forward  and  backward  bend, 

Trunk  sideways  bend. 

Trunk  rotate. 

Trunk  rotate  and  backward  bend. 

Step  diigtmally  forward  and  trunk  for- 
ward bend. 

hi?,  arms  ulonirsidc  bcxly Carry  arms  backward. 

pe,  iirms  level  with  the  shoulders. .  .Carry  arms  backivard. 

Lt  suIgh Heels  raise,  knees  bend,  knees  atreleh, 

heels  sink. 

:s  are  treated  by  muscular  exercises  alone,  and  with  special 

iparatus;   others  with   plaster  jackets,  removed  only  during 

ic  movements  (p.  279).     More  severe  cases,  rigid  cases,  and 

Itations  arc  treated  bv  forcible  measures  combined  with  gym- 

200). 

|l  gown  is  provided  with  back  detachable  as  a  flap,  for  ready 

id  supervision  (Fig.  201).     During  menstruation  the  exercises 

»r  lessemMl.  The  first  muscular  exercises  are  given  prone  or 
|flat  rattan  couch  (Fig.  202). 

:t  of  carrvin<:j  objects  on  the  head  is  well  illustrated  in  the 

id  shoulders  of  peasants  in  foreign  countries  and  of  negroes 
\p,m\.    When  loadcMl  to  excess  the  weijiht  is  of  course  serious, 

ing  of  li»rht  sand  bags  and  afterwards  of  a  book  (which  may 

to  ii  large  atlas)  upon  the  head  w^hile  walking  is  a  decided 
Irfec'tiiig  carriage. 

tient  .standing  in  front  of  a  mirror,  the  surgeon  or  instructor 
liii^tnito  to  the  child  the  importance  of  maintaining  the  best 

ion  and  carriage  and  she  should  be  uuluced  to  perform  these 
\y  iini(»s  <laily  in  the  im])rov(»d  ])ositi()n.  Striking  the  knuckles 
|irnl  the  back  with  thumbs  up  is  also  a  good  exercise.     Lateral 

the  instructor's  hand  or  the  patient's  own  hand  upon  the  pro- 

»n  of  the  thorax,  is  another  valuable  movement. 
^ue  j<tep,  arms  keynote,  for  left  lumbar  or  left  total  curve  is 
LCe  left  foot  forwanl  and  outward;  Ilex  left  knee;  bend  body 

ibliquely  to  left;  back  to  original  position;  repeat  ten  times. 

^  tilts  the  ])elvis  vlownward,  bringing  its  transverse  axis  into 
^e  hyjxMextendc<l  and   abducted  thigh,   thus  correcting  and 

le  lumbar  curve.  The  psoas  muscle  attached  to  the  hyper- 
igh  also  pulls  upon  and  rotates  the  lumbar  vertebrae.     The 
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forward  flexion  to  the   left  stretches   the  muscles  of  the  concave  side, 

forcing  rotation  of  vertebral  bodies  in  the  opposite  direction  and  increasing 

uiuhilit y  and  muscular  power/'  • 

la  Nuuii;^  children,  mid  in 


Fio,  '2i)l. — GytiiTiii-sium  gown  wilh  detncih- 
ablc  retiT  Hap  penuittiug  ready  cxaiiiiuution  of 
littck,      (Kite.) 


Flu.  2()3.—  Model  of  ehild'a  Bwing.  Movable  Imllaif 
bamJ-piecew  alide  uptiri  the  pcn>pndjcul:ir  nijxwi.  Cor 
paJ<uititC  irova  t})«»e  Itauil-piecwA  to  wuudeii  urin«  p«nm| 
child  t«i  -11k  ing  henelf.    Excellent  for  oiit-iioor  rxercisp. 


fact  in  the  majority  of  patients,  it  h  impossible  to  secure  the  adecfuato 
amount  of  corrective  training  unless  definite  hours  are  set  aside  under  the 
care  of  a  special  instructor.  For  young  children  the  exercises  must  be 
made  to  include  the  element  of  play;  spring  swings,  hand-propelled  swings 
and  spring  boards  are  exccefliiigly  useful.      For  little  children  the  swing 


Wliitinaii,  Orth.  Surg..  201,  3(i  e<l 


VOLUNTARY  MUSCULAR  CORRECTIONS. 


273 


depicted  in  Fiji.  203  is  attractive.  It  can  be  readily  made  by  anyone  and 
ennsists  only  of  a  pair  of  wooden  hand-pieces  sliding  up  and  down  the 
main  ropes  of  the  swing,  these  hand-pieces  being  attached  by  a  cord  to 
wootien  arms  extending  twelve  inches  in  advance  of  the  suspension  point.s 
of  the  swing.  Musical  dunih-lx4Ls,  re- 
turn hand-  and  foot-biillj>,  and  punch- 
ing bags  are  of  service  in  addition 
to  ortlinary  tlumb-belLs,  clubs,  guns. 
The  best  voluntary  corrective 
position  being  taken  as  the  keynote 
position  (Fig.  204) ,  the  patient's 
shoulders  and  trunk  should  be  flexed 


Fin.  204.— Besl  votunt«ry  muHCtiinr  correction  nf  Fio.  SOfi,  —  A  *erie?>  of  latpra]   movrmcnij'  itf 

hcoUcHi)^  tMMty  with  urtn^  in  keynote  L  po*itioft  for  nglit  Uor- 

mI  eurv«. 


Fin.   '2fU>.—   I  ;i-rrn!     riM  .w-r-M 'i '  -    n    i  >-■.  ers^CnJ    key 


Fio.207.  — Fl<*^ 


if  irutiV  wt  Kip*,  with  rnt»Unii 


backward,  forward  anil  laterally  (Figs.  205  and  J<'ui,  turn  sfiould  follow 
rotations  with  the  body  in  buth  the  erect  and  flexed  position  (Fig.  207)* 
In  the  position  of  hypercxtension,  with  hand  behind  the  neck,  flexions 
(Fig.  204),  rotation.^  and  leg  movements  are  employeil  The  muscles 
upon  the  concave  side  of  the  curve  rpeeiv©  special  attention  by  one-arm 
work.  A  chest  w^eight  or  a  Whitely  exerciser  can  have  attachments  for 
18 
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hantls,  feet,  head  and  neck.     In  the  chest  weight  work,  the  scapular  ant 

serrate  muscles  may  be  brought  into  play  at  the  termination  of  the  pull 

An  endless  rope,  supplied  with  friction  brake  upon  the  pulley,  is  heipfuJ. 

Pressure  over  the  convexity  of  the 
ribs  by  a  fulcrum  or  padded  roll  or 
strap  will  greatly  assist  the  instructor; 
the  same  may  be  said  of  mechanical 
iimssage.  A  flat  rattan  couch  three 
rpet  high  is  used  for  dorsal  and  prone 
luovements  to  save  the  back  of  the 
iustruftor.  The  exercises  may  bo 
given  equally  or  unequally  to  the  two 
sides  of  the  body. 

The  kojnoie  position  for  symmet- 
rical work  is  "  U";  i.e.,  arms  extended 
alongside  the  head;  for  unilateral 
I'xercises  L  or  J  (reversed  L),  one  arm 
raised  and  the  other  at  right  angles  to 
body,  as  viewe<l  from  the  rear  (Figs. 
ISi,  1S5  and  ISG.  p.  26C0,  These  posi- 
tions ai'e  tested  to  determine  their 
effect  on  correction  of  the  deformity 
in  the  eront.  pmni'-  and  flexed  po* 
sitions.  Lateral  bendings  and  rota* 
lions  to  the  right  an<l  left,  with  pelvis 
fixed  by  the  instnirtor  or  by  clamps, 
are   also   tested   in   the   prone,  erect 

and  fiexe<l  positions,  and  exercises  prescribed  in  accordance  with  findings. 

The  best  i*esults  secured  are  then  carried  out  with  patient  lying  prone  on 

couch,  the  feet  being  firmly  held  by  instructor.    At  first,  raising" and  lateral 

muvc moots   of    upper    trunk   ai*e    made 

(Fig.    2()S)    assi>tetl    by   the    instructor; 

later,  voluntary  movements  are  pre- 
scribed;  still  later,  as  strength  dev^elops^ 

with  legs  strappcil  to  couch,  the  patient's 

body  above  tlu*  pelvis  overhanging   the 

end,  all  the  niovementsof  the  spine  are  i*e- 

peateil  l)oth  in  prone  and  supine  jjositions. 
The   work   should   always  be   light 

at  first,  each  movement  being  repeated 

five  to    ten    times.      When    tired,   the 

patient  should  rest  flat  upon  the  back. 
1 1 E A vy   D u M  a-BELL8.  —  Vigorous, 

rapids  progressi%'^e  exercises  with  heavy 

dund)-bells  up  to   fifty  or  sixty  pounds 

have   been   practised   by  Teschner,'   Ehrich,  Twinch  and  others. 

IV.  Incueask  of  hackwaho  and  lateral  flexibility  is  obtained 

by  lateral   anti   backward   flexions  (Fig.  200)   over  a   fulcrum  or  bar  or 


Fio.  2<>K.  ijt<<<nil  fui-ingof  fnirtkih  k*ynol** 
L  p*iffili4if\,  wiUi  bixiy  (>vt!>rhiiiiffcini{  rutinn  roucti, 
mid  with  feel  h t ruppttti . 


F Hi.  uuy .— Bockwanl  flexion*  to  iaoreftae flex- 
ibility of  «pme. 


Arm.  Surg.,  Aug.,  1895. 


VOLUNTARY  MUSCULAR  EXERCISES. 


276 


,  210, —  ForwunJ  flp.Tioit  over  end  of  *«nirli  \*tih   fpmi  bold   by 
iniitruelur. 


over  the  hand  of  the  instructor  or  by  bridle  antl  quarter  circle*  (Fig. 
152,  p.  235),  or  by  the  hypprpxtension  movements  above  scheduled. 

The  patientj  when  sudirifntly  strong,  may  also  ovtrhang  llu-  roiu*li, 
with  bending  of  trunk 
toward  the  floor  ( ¥i^. 
21U).  and  raising  it  vol- 
untarily to  above  tlu- 
level  (Fig.  211). 

Other  efficient  ap- 
paratus for  ni u Jocular 
developments  ai-e  fur- 
nished by  cliest  weights, 
Whitely  exercisers,  li;;)it 
dunib-belLs,  Indian 
clul)s,  wanrls  (Fig.  212), 
guns, endless  rope, Swed- 
ish side  bar  (Fi^.  213), 
1  ad  ile  r,  b  a  c  k  -  bo  a  I'd  ( F  j  •; 
214),  plrnlli,  liead-ba!- 
ancing  board,  bridle, 
lateral  curvatyre  bicycle 
with  slanting  Heat,  i?elf- 

BUfipension  from  liead  (Fig.  215),  deep  bix*athing,  etc.,  etc.  (see  prescrip- 
tion, p.  26S).  Vibratory  machine  massage  (Fig.  o52,  p.  GIN)  or  better, 
manual  massage  of  the  muscles  of  the  back»  with  patient  prone,  is  given 

at  the  completion  of  the  treatniejit, 
with  hot  or  cold  shower  bath,  after 
which  a  n^st  in  horizontal  position 
i<  desirable  for  half  an  hour. 

When  the  patierit  is  discharged, 
an  outline  of  home  tri'atment  should 
b?  carvfully  written  out  and  daily 
use  pn^scribt*d  for  months.  These 
exerci.ses  should  l)e  largely  volun- 
tary, but  if  the  patient  can  afford 
dumb-bells,  clubs,  chest  weight  or 
Whitely  exerci^r,  trapeze  or  rings 
(I1g.  2<K)).  self-8U8i)ension  or  yoke, 
they  are  all  advisable.  Tlie  dorsal 
arul  prone  couch  exercises  already 
described  can  Ix*  practised  over  the 
edge  of  a  IkmI,  or  l)etter,  from  a  table. 
Self-sus|x*nsion  by  head  gear 
with  compound  pulley  is  very  ad- 
vantageous (Fig.  215).  The  patient  shoidd  raise  herself  to  the  tips  of  her 
toi's  with  her  hands  fully  extended  above  her  head  and  .'^hould  remain  in 
this  position  as  long  as  she  can  do  so  without  pain.  This  shouhl  l>e  refieated 
several  times  in  the  day.    The  hand  on  the  concave  side  should  always 


Fio.21 1.— Volmitarj  liftiunof  body  fromflc\e*i  pi*"! 
tion  ovrr  cml  uf  ruuirh  »»  retn  in  Fig.  2l»>. 


•  Article  by  author,  Anhhunst's  Intcniat.  EncycL  SuiiKe:y,  \ii,  541-500. 
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be  UPPERMOST  upon  the  pulley  rope,  The  spine  may  also  be  extended 
and  both  rurves  and  rotation  benefited  by  fixing  the  scapula  and  secur- 
ing the  action  of  the  serratus  maguus  upon   the  vertebra?,  by  hanging 


Fm.  212— Wand  exerri 


FiQ,  213. — Swetlifli  !«iil€«-V]nr  lailcltT.    Ki(tlii  hand  m 
advance  «>f  left  Tor  left  lateral  curvature. 


r  ffsr  ^rfiliois  ami  fur  num.]  ylnmld 


upon  the  traf^eze  or  ringH  80  that  the  arm  of  the  concave  aide  will  bear 
the  greatest  amount  of  .strain.  The  horizontal  bar  can  be  used  for  hang- 
ing by  the  same  hand,  or  a  double  bar  may  \ye  employed.     """    either 


PLASTER  JACKETS. 


277 


rings  or  trapeze  the  patient,  with  feet  stationary,  can  carry  the  body 
laterally  toward  the  concave  side  while  forcible  pressure  is  made  upon  the 
convexity  of  the  trunk.     Circular  motions  are  also  used  in  this  position. 

V.  Mechanical  Slpport  by  Jackets 
Combined  with  Gymnastic  Exercises. ^ — 
For  advanced  cases  with  rotations,  more 
complicuteti  me  thuds  are  required.  Forci- 
l)le  connection  in  followed  by  support  with  a 
plaster  jacket  inuintained  all  the  time  that 
the  patient  is  erect,  which  support  munt  be 
as.sij^t'Cd  by  daily  gymnastic  strengthening 
of  mui^cles.  Muscular  increase^  of  power  is 
the  curative  agent,  the  jacket  is  intended 
only  as  a  support  to  prevent  felapse  during 
the  hours  when  the  patient  is  not  in  the 
gymnasium.  Many  methotls  of  securing  thi:? 
desideratum  have  Ix'en  devised.  The  sim- 
plest i.s  that  of  Elmer.  A  ga.s-pipe  frame 
with  extension  ratchet  bar  at  one  end  is 
provided;  upon  this  a  strong  mushn  sling 
is  fixecl  with  safety-pins  at  the  fuot^  and 
tightened  at  the  hcatl  by  the  ratchet.  A 
tight  tubular  stockinet  enclo.ses  the  trunk 
and  is  left  long  enough  to  cover  the  outside 
of  the  caBt.  With  a  bridle  at  the  head  and 
leather  foot-pieccH  at  the  ankles,  extension 
in  made  by  puUeya  (Fig.  21(i)  upward  and 
downward  while  the  plaster  cast  is  applied. 
In  this  prone  position  much  greater  relaxa- 
tion of  muacles  is  secured  than  when  the 
patient  is  susjientled  by  the  head.  The 
thickened  lower  border  of  the  cast  should 
enclose  the  pelvis  above  the  great  trochanters  and  the  upper  border  Ls 
strengthened  below  the  axilla.  When  hardened,  the  jacket  is  cut  down  the 
median  line  in  front,  trimmed  under  armpits  and  at  the  groins  and  lK»und 


Fta.  215. — vSelf  iiusip«ifnon  by  Ueat\  with 
pulley,  MDlh  tot»  touching  floQf. 


Fic.  210. — CxtMi^ion  fnim«,  ptttiimt  Unnc  on  fure  with  \iimt\  mm\  fm>i  puUry  rxttnuumi 

witla  adhesive  plaster  or  leather*  (Figs.  217  and  218),    It  can  then  be  re- 
moved for  daily  gymnastic  exercises  as  above  detailed  (p.  273), 


Elmer,  Arcbiv.  Ftxlintrios,  Fet».,  1909. 
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Fro.  217. — Compound  lateral  curv*atur*  with  rotalion,  corrective  iacket  applied  durinfc  hunxunta!  cjctcn- 
non  from  head  and  feet  {fne  Fig.  >10);   mo'ie  removable  for  daily  gytQiiiUilio  ei.erci^ca«    (F.lmer.J 


FiO.  2l8.-^Reniovsbl(9  plaater  jacket  applied  during  boriioDtft)  fixtecitntin.    Reapplied  daily  after  pxrrci  -*•*, 
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VI.  Leather  or  Felt  Jackets.— After  a  series  of  increasingly 
■aightened  jackets  applied  every  month  or  two,  those  who  can  afford  it 
may  have  a  leather,  felt  or  aluminum  jacket.  A  neater  support  (Fijaj,  219) 
can  be  made  over  a  plaster  mold  which  \s  shaped  and  partial!}'  conformed 
to  the  normal  trunk  by  .shaving  away  projecting  areas  and  filling  in  depres- 
sions with  plaster  cream.'  Such  a  leather  jacket  need  not  weigh  over  three 
pounds  ^  and  should  be  worn  for  at  least  a  year^  the  gj^mnastic  exercise? 
being  continued  after  that  time  once  a  week  for  another  year-^in  fact,  every 
case  of  lateral  curvature  of  .severe  grade  should  be  watched  closely  until 
full  growth  is  attained. 


rir,    2KI 


'f  jnrket  Hom  aitft  Apvpfal  mon(li?<<>r  forrcetiv*?  nuj-iirxtlar  ex^iern^ir^.    Spine  pni(*tt«TiIly 


All  corrective  casts  that  produce  pressure^  if  continued  for  years  with- 
out muscular  development  are  liable  to  produce  atrophy,  wliile  nju^srle  vigor 
is  the  mo8t  essential  element  in  permanent  success. 

Bradford^  emplovH  a  corrective  removable  plaster  cast,  or  a  leather 
or  celluloid  brace  made  upon  a  mold  of  the  body,  with  truss  spring  for 
diagonal  prensure. 

VIL  Fdhciule  Str.\ightening  by  Mechanical  and  Hand  Prbs- 
8t7RE. — This  may  be  done  with  patient  erect  or  suspended  (Fig.  215),  or 
resting  upon  the  abdomen  in  the  flexed  position,  with  legs  overhanging 
the  table.  Forcible  correction  can  be  made  by  the  hands  of  the  instructor 
or  by  means  of  straps  or  pads,  or  by  the  patient  being  bent  laterally  across 

•Ann,  Surg.,  July,  1SS9. 

*Elnier.  Archives  PediatricR,  Feb.,  1900. 

*  Amer  Jour.  Orth.  Surg.,  Apr.,  IDOS  450. 
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a  padded  bar  pressing  upon  the  thoracic  projection,  the  arms  grasping  the 
framework  above.  This  forcible  correction  ma^^  also  be  acconipH.shed  by 
the  apparatus  of  Bradford  or  VVeigel  with  adjustable   pads   and   sci-ew 


Fig.  22(J. — Weigel'e  powerful  corrvctjve  upplta.nce  for  eA^e-- of  rufid  Ne«jltu-tiJ*.    Piitipjii  exteuded  by  H«icl 
und  ami0  while  pres^tirc  in  made  upun  projecting  re^ons. 

force,  hips,  shoulders  and  head  being  confined  (Fig,  220).  Another 
method  is  the  appliance  of  Beely,  as  shown  in  Fig.  221,  the  shoulders 
and  pelvis  l>eing  fixed  and  pressure  made  by  straps  across  the  project- 
ing dorsal  and  lumbar  regions  with  the  body  flexed.  These  straps 
may  be  weighted  according  to  the  endurance  of  the  patient,  twenty -five 
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to  one  hundred  and  fifty  pounds.  Other  appliances  are  those  of  Lovett,' 
Taylor,  Nebel  and  other.s.-  Wiillstein  encloses  the  whole  trunk  together 
with  shoulders,  neck  and  head  in  a  plaster  jacket. 

Extreme  cases  of  rotarj^ 
lateral  curvature  that  have  be- 
come RIGID  and  fixed  present  a 
more  difficult  problem  for  treat- 
ment, Not  only  are  the  verte- 
bral bodien  curved  ami  rotated 
and  distorted  (Kig.  222),  but  the 
laminie  are  twisted,  the  inter- 
vertebral cartilages  are  wedge- 
8haix?d,  the  ligaments  contracted 
or  stretched  and  the  articulating 
faceti^  displaced.  Ad«led  to  these 
spinal  deformities,  all  the  twen- 
ty-four ribs  are  ileformed,  with 
great  posterior  projection  on  one 
side  and  flattening  on  the  other. 
On  one  side,  the  lower  ribs  nuiy 
impinge  upon  the  crest  of  the 
ilium.  The  thoraric  and  abdom- 
inal  organs  art*  compressed  and 
displaced  and  the  whole  trunk 
presents  a  rigid,  inflexible  mass. 
Such  a  deformity  might  perhaps  be  corrected  if  manual  pressure  could 
be  continued  uninterruptetUy  for  many  months,  but  since  this  is  im- 
possible, it   is  evident    that   only   partial   straightening   can   be   securetb 

All  the  corivctive  methods 
f  jf  ^^^1^     /**  previously  describeil   are  to  be 

employed  with  vigor  Forcible 
correction  is  most  effective  when 
made  with  the  trunk  prone  upon 
a  bed-frame  supportetl  on  tres- 
tles with  thighs  flexed  on  body. 
Forcible  con^Mtion  is  only  a  part 
of  the  corrective  process,  as 
muscular  development  is  more 
important.^  Tui-sions  anil  side 
bendinga  are  most  helpful  in  the 
dorsal  extended  positions.  For- 
cible correctiona  may  also  be  made  by  lever  and  weights  ui>on  projecting 
ribs,  with  patient  prone*  or  erect.  The  powerful  appliances  of  Figa.  22Q 
and  221  are  ver>^  useful. 


Fio»  221 .— lii»ely  V  t'orrrcliv^appliiinr#<  fcir  riuMl  itttorul 
t'tirvatunp.  Pr«»!<urvtttii<liiupon  proj«?i'imgr»'ginn-  by  Krotid 


Plo»  223.  —  NomuU  *iid  roUil«»l  vi?ri«sbraf.  Axe? 
•  a  mkI  6b  iu  riftbl  lULod  figure  show  atarkcd  disiurtion 
of  thorax . 


» Jour,  Amer.  Med.  Aaaoc.,  June  2.3,  1900,  1915;  Jour.  .\tn.  Ortlu  SutK  ,  May,  1910. 
'  Bo«t.  MeiL  aiJ«J  Surg.  Jour  .  Aug,  6,  19t»3, 

•Hoffman,  Trans.  Amer.  Ortk  A«eoc.,  1900,  61;  B<wl,  Med,  and  Sur«.  Jour.,  OcU 
31,  1901,  auii  June  14,  l»00. 

*  Feins.  Ohio  Stat*  Med.  Jour,»  June,  1907,  and  Jan.,  1907. 
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ppoRT  BY  Braces  and  Cohbets.^ — The  apparatus  that  have 
for  the  correction  of  lateral  curvature  would  fiJl  a  room.  As 
trrection  they  are  practically  useless  unless  combined  with 

Tcisea  as  describetl  on  the  previous  pages,  but  whea  discrim- 
they  may  be  made  valuable.  As  a  Bupport  and  improve- 
jure  in  old  confirmed  and  fixed  cases  they  are  of  service,  and 

[o  the  patient  to  correct  and  maintain  the  best  position^  even 
lity,  they  are  sometimes  valuable  in  careless  cases.  Surgeons, 
instrument  makeris,  forget  that  the  pelvic  arch,  which  must 
the  bftise  of  .support,  is  an  irregular  bony  structure  covered 
vulnerable  points,  the  crests  and  anterior  superior  spinous 
by  skin  and  connective  tissue  incapable  of  bearing  serioud 

Intinucd  pressure.     Upon  such  an  unstable  foundation  it  ia 

] erect  any  appliance  capable  of  carrying  the  weight  of  the 
head  and  at  the  same  time  applying  sufficient  lateral  force 
oliosis.  Steel  appliances  have  been  made  to  press  upon 
ly  distorted  parts,  and  all  sorts  of  screws  and  mechanical 
teen  invented,  but  one  has  but  to  examine  them  in  position 
^ht  is  their  corrective  power.    Cure  and  correction  can  only 

I  improved  muscular  action,  gymnastic  training,  straightening 

the  mobility  of  the  spine  by  the  described  methods.    The 

rmaiient  appliance  is  the  removable  leather,  felt,  aluminum 

;et  made  over  a  plaster  torso  which  has  been  modified  and 

li  a  cast  taken  in  the  best  possible  position  (Fig.  219), 

liATivE   Measures.^ Hoke  has  advocated  resection  of  riba 

:o  ix^rmtt  of  greater  flexibility  of  the  trunk,'  but  few  patients 

Huch  an  operation  and  few  surgeons  would  advise  it.    HofTa ' 

have  also  jjerfornied  resection  of  ribs.    Tenotomy  of  muscles 

In  advisahk^.^ 

j. — ^(1)  In  sli^rht  and  bcginninfr  postural  curves,  cure  can  be 

lin-fully  regulated  muscular  training  under  thorough  super- 
ope  Hy  ctiuippod  orthopae*lic  gymnasium.  Personal  habits 
I  poriition  and  earnest  cooperation  on  the  part  of  the  patient 

Ises  of  curvature  with  slight  rotation,  the  be.'jt  results  can  be 
|ily  gymna.stic  exerci^s,  combined  during  the  intervals  with 

ric't^  of  i>lustcr  jackets  applied  during  correction  in  the  hori- 
ti.  Proffjieivsive  correction  is  secured  by  monthly  application 
Inijjroved  positions, 

ked  f'hiingos  of  structure,  forcible  correction  and  long  reten- 
\s,  combineti  with  muscular  improvement,  will  give  increased 

relief  from  pain. 
1  inveterate  cases,  improvement  of  figure  can  be  secured  by 

l>y  light  leather  or  aluminum  or  felt  jackets  fashioned  over 
|xi mating  the  normal  figure, 

'  Ainer,  Jour.  Ortk.  Surg.,  Nov.^  1903,  16S. 
'  IIolTa,  Zeitachrift  f.  Orth.  Surg.,  1896,  401. 
*  Sliaffer,  Amer.  SU175.  BaUetin,  Jan.  1,  1S94, 


ROUND   SHOULDERS;    STOOP   SHOULI 

Round  shoulders  may  be  due  to  abnormai  configura 
and   neck  or  to  muscular  debiJities  or  to  fauJty  attituaes 
relation  of  the  feet,  legs,  pelvis,  spine  and  head '  (Fig.  223), 

Round  shoulders  are  usually  attributed  to  shortened 
pectorals  or  aerrati/  In  certain  cases,  alao,  short  or  arched 
acromioclavicular  ligaments  are  found  which  prevent  the 
backward  movements  of  the  shoulder. 

Treatment. — ^The  patient's  pride  and  ambition  must 
be  aroused  to  realize  the  importance  of  a  correct  carriage 
and  posture.  Skirts  and  trousers  should  be  suspended 
from  the  waist,  not  from  the  shoulders.  Carrying  a  light 
weight  on  the  head,  hanging  by  arms  from  bar  or  rings 
or  trapeze,  gymnastic  exercises  with  bridle,  quarter  circle, 
bar,  English  backboard  are  most  helpful  (Fig.  200,  p  271). 

The  rhomboids  and  trapezius  should  be  developed 
by  chest  weight,  dumb-bells  and  backward  flexions.'    A 
shortened  serratus  should  be  stretched.    Backward  flexi- 
bility of  the  dorsal  region  is  acquired  by  the  movements 
prescribed  for  lateral  curvature  (p.  267).    The  best  appa- 
ratus is  a  back  brace  made  of  light  spring-steel  with  loops 
over  the  shoulders  so  as  to  exert  a  constant  pressure     ahouidei 
backward  and  remind  the  patient  of  the  necessity  for     ^^iSL 
personal  exertion.    In  severe  and  rigid  cases  forcible  cor- 
rection is  necessary  *  or  the  coracoclavicular  ligament  may  be  divid 
with  a  double  edged  tenotome,  carefully  avoiding  the  vessels.*    Correction 
of  posture,  locomotion,  etc.,  should  be  general  and  involve  the  entire  mus- 
cular system.    This  condition  of  high  dorsal  kyphosis  is  best  remedied 
by  the  application  of  the  principles  laid  down  for  long  dorsal  kyphosis  and 
for  lateral  curvature  (p.  267)  with  special  attention  to  carriage  upon  the 
part  of  the  individual. 

*  Goldthwait,  Am.  Jour.  Orth.  Surg.,  i,  65. 

'  Fitz,  Boat.  Med.  and  Surg.  Jour.,  cliv,  423. 

*  Lovett,  Bost.  Med.  and  Surg.  Jour.,  Nov.  6,  1902. 

*  Amer.  Jour.  Orth.  Surg.,  vol.  ii,  No.  3,  273. 

*  Amer.  Jour.  Orth.  Surg.,  i.  No.  1,  65;  Bost.  Med.  and  Sui^.  Jour.,  Nov.  6,  1902. 
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RICKETS. 
Synonyms:  Rhachitis  i^x'i  siMne,  and  m^  inflammation}— =^EiigliflC he  Kranklieit. 
Rickets  is  a  disease  of  defective  nutrition  from  mal assimilation  of 
food,  esijecialiy  caused  by  the  absence  of  sunshine  and  fresh  air.  Rhachitis- 
mus  is  the  f^encral  term  applietl  to  this  condition.  It  usually  occurs  in 
early  life  but  some! hues  in  late  pul>erty.  In  its  early  sta^e  it  is  character- 
ized by  many  evidences  of  malnutrition,  digestive  disturbances,  softening 

of  bones  with  marked  deformities 
in  the  skeleton  and  later  hardening 
of  bone  tissue  (Fig.  224), 

Some  authorities  Ix^Ueve  rickets 
to  he  due  to  toxins  received  by  the 
child  through  the  tuberculous  pla- 
centa of  the  mother.  To  the 
surgeon  the  chief  importance  of  the 
condition  lies  in  the  prx*  vent  ion  and 
correction  of  the  resultant  bone 
distortions. 

In  certain  localities,  even  when 
the  chihlren  are  fed  entirety  on 
starchy  foods  and  live  in  unhygi- 
enic surroundings,  rickets  is  uncom- 
mon, probably  due  to  the  fact  that 
in  the  Tropics  life  is  largely  spent  in 
the  sunshine  and  fresh  air.  yet  in 
the  Arctic  regions  the  condition  i.s 
not  common  in  spite  of  the  indoor 
life.  From  6  per  cent,  to  10  per 
cent,  of  sick  children  are  ricket\\ 

Fetal    ok    ixtha-itkhink    or 

coNCJENiTAL  HifKKTs  IS  occasionally^ 

met  with  after  exhaustive  diseases  in  the  mother  or  syphilis  in  the  father. 

The  rickety  peculiarities  exist  at  birth  and  differ  slightly  from  chondro- 

dystrophia  (p,  311)). 

Late  rickets  is  a  condition  of  malnutrition  possibly  from  tubercu- 
lous non-resistive  cells  which,  while  not  pathologically  distinctive^  is  a 
clinical  entity  when  combined  with  occupational  causes.  In  adolescents 
or  adults,  distortions  of  the  lower  limbs  may  be  produced,  requiring  osteot- 
omies for  relief  (Coxa  Vara,  p.  311).  Enteroptosis  is  not  an  uncommon 
accompanying  condition. 
284 


Fkj.  224. — Rickety  «l*>fonnity  of  femur  and  knee. 
Note  the  wide  ctirtllaMKirjooB  ei>ip!iy»ail  line,  not  t*> 
be  mistaken  for  fracture. 
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Causes. — Rickets  is  essentially  a  constitutional  disease.  In  healthy 
coimtries  it  ^o  rarely  occurs  it  is  often  overlooked  by  attending  physicians. 
The  chief  causes  are  nialaasimilation  and  defective  digestion.  In  the  poor 
it  is  readily  accounted  for  by  the  absence  of  sunlight  and  fresh  air,  by 
overcrowding  in  tenements,  and  prolonged  lactation  especially  during  fre- 
quent pregnancie.s.  In  the  rich  it  is  the  result  of  non-attention  to  hygienic 
surroundings,  the  faulty  administration  of  foods,  and  the  neglect  of  mothers 
in  failing  to  nurse  their  children.  Exhaustive  ilisease  in  the  mother  during 
prcgnancy^  or  later  in  the  child,  may  lead  to  this  malnutrition.  A  child 
tliat  is  late  in  walking,  even  though  fat,  is  often  rachitic.  In  the  colored 
race,  especially  mulattoes  and  in  this  countr^^  among  Italians,  Russians, 
Jews  and  Portuguese,  the  di.sease  is  common.  It  exists  in  proportion  to  the 
amount  of  filth,  squalor,  bad  air,  scanty  food  and  lack  of  sunshine.  In 
Europe  and  Great  Britain  the  disease  is  more  frequent  and  of  a  more  severe 
type  than  in  the  United  States.  In  Xew  York  where  the  poor  are  crowded 
into  dark  badly  ventilatefl  tenements,  it  is  much  more  prevalent  than  in 
Philadelpliia  where  the  laborers  live  in  their  individual  small  houses. 
Every  one  is  fanuliar  with  the  pale,  feeble  appearance  of  j)hints  deprived 
of  light  for  even  a  short  time.  It  is  possible  that  the  arrest  of  the  ultra- 
violet rays  by  glass  windows  may  act  as  a  partial  deprivation.  Next  to 
the  ab.sence  of  sunlight  and  air,  improper  food  is  among  the  most  prolific 
causes.  So  long  as  chUdren  under  two  years  of  age  are  stuffed  with  table 
food,  so  long  will  rickets  abound  antl  the  exaggerated  dangers  of  the  "sec- 
ond summer''  be  feared.  Sy|>hilis,  tuberculosis  and  lickets  are  distinct 
diseases,  yet  either  of  the  former  two  in  the  mother  or  father  may  lead  to 
the  latter  by  inducing  malassimilation.  Imlividuals  insufhciently  supplied 
with  common  salt  are  liable  to  rickets. 

Pathology.— In  addition  to  general  constitutional  evidences  of  dis- 
turbance of  internal  organs,  the  bone  changes  consist,  in  the  early  stage, 
of  bone  softenings.  Great  vascularization  of  the  epiphy.seid  lines  of  the 
medulla  and  of  the  ])eriosteum  mark  the  priniary  steps.  This  stage  is 
followed  by  hyperplasia  and  over-production  of  the  proliferating  cartilage 
cells,  defective  calcification  owing  to  the  faulty  deposition  of  lime  salts, 
and  the  deposition  of  osteoid  tissue  beneath  the  periosteum.  In  the  stage 
of  softening,  the  organic  bone  material  is  largely  in  excess  over  the  inorganic. 
\\hen  this  process  is  arrested,  rapid  and  abnormal  ossification  follows  and 
the  bones  become  eburnated — the  condition  of  sclerosis.  This  early  and 
excessive  ossification  of  the  epiphyseal  lines  interferes  with  the  growth  of 
the  child  and  permanent  hyperostosis  results.  Rickets  exerts  a  decided 
influence  upon  bone  marrow  by  decreasing  its  functional  ai*tivity. 

The  relation  of  the  sometimes  present  anemia  of  rickets  tn  anemia 
infantum,  pseudoleukemia  or  splenic  anenda  of  infants — anemia  splenica 
infettiva — has  yet  to  be  demonstrated.  The  proportion  of  the  red  cells 
to  the  leucocytes  is  not  seriously  altered  in  rickets.' 

Syitiptoms. — The  disease  seldom  develops  before  six  months  or  later 
than  three  years.  In  the  acute  stage  the  tenderness  of  the  epiphyses  causes 
the  child  to  cr>^  whenever  handled.  It  is  listless,  prefers  to  lie  quietly 
and  does  not  attempt  to  walk  until  late  and  is  restless  at  night  with  hot 

^  Lancet,  Blood  Examination,  April  24,  1909. 
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limbs.     Excessive  sweating  of  the  head,  rapid  ammoniacal  fermentations 

of  profuse  urine  and  persistant  constipation,  should  be  looked  upon  as 
precursors  of  rhathltis.  Dentition  ia  delayed  and  the 
teeth  decay  rapidly,  but  are  not  as  notched  as  the 
llutrhiiison  teeth  of  syphilis.  Nervous  symptoms  are 
ronmiun,  including  convulsions.  The  spleen  is  some- 
tiiuea  enhiri^cd.  The  gi'eat  enlargement  of  the  abdomen 
may  produce  a  diastasis  of  the  recti  muscles.  Defective 
diicestion  and  malassimihition  are  constant.  The  gas- 
tio-intestinal  fermentation  may  be  the  cause  nf  the 
developing  ptomaines  and  toxins  which  ai'e  responsible 
ftiv  the  disease*  In  a  typietd  case  the  beaded  ribs, 
narrow  chest,  large  abdomen,  large  head  and  enlarge- 
ment of  epiphyses  of  bones  are  characteristic,  but  any 
of  these  peculiarities  miiy  be  iibsent  ami  in  a.  few  causes 
the  symptoms  may  be  scarcely  noticeable. 

Deformities.' — The  distortions  of  hones  during  the 
stnge  of  softening  that  especially  concern  the  surgeon, 
come  from  faulty  positions,  muscular  action,  weight- 
fvearing  and  atmospheric  pressure*.  In  infant  life, 
kyi>hoais  of  the  spine  and  lat<?rai  curvature  i^-suit  froni 
faulty  carrying  or  from  too  early  attempts  at  sitting. 
The  head  is  large,  square  (caput  quadratum),  with 
open  fontanelles  and  prominent  frontal  eminences. 
Posteriorly,  softened  ai'eas — craniotabes — can  be  felt. 
The  radial  and  ulnar  epiphyses  am  enlarged  and  both 

lower  and   upper   arms    and    clavicles   become    curved    by   attempts    to 

support   the   body  in   a   sitting    position   or 

by  creeping.     At  the  elbow,  cubitus  valgus 

or  varus  may  result.     At  the  juncti(Hi  of  the 

ribs  and  costal  cartilages,  bony  enlargements 

give  the  *' rickety  rosary"  with  longitudinal 

groove  or  depression  of  the  sternum,  funnel 

chest    (Fig.   2*25),   or    sternal    prominence,— 

pigeon-    or    chicken-breast    (p.     108).       The 

transverse  groove   known  as   Harrison's  line 

is  formed  as  the  lower  ribs  are  thrust  out- 
ward.    Anterior  curvature  of  the  tibia  and 

bow-legs  or  knock-knees  are  develojKnl  from 

cros.s-legged    or    other    positions    in    sitting 

(Fig,  226),  and  are  increased  as  soon  as  the 

child  commences  to  walk.    The  softening  of 

the  pelvis,  with  incrcase  of  the  sacral  prom- 
ontory anil  Tuirrowing  of  tlie  an tero posterior 

an d  I  ate  ral  d i a  me  t«  rs ,  is  1  a  te r  of  m  ost  se  ri  ou s 

import   in   females,   endangering  the   life   of 

both    mother    and    child,    by    necessitating 

Cipsarean    section,    symph3^siotomy   or   craniotomy.      The  long  kyphotic 

curve  of  the  spine  in  rickets  differs  from  the  angular  curve  of  spinal  caries, 

but  resembles  the  long  curve  seen  in  feeble  spastic  children. 


Flo  225.  — tlirkety 
fliil  chest  aiid  proiiii- 
neut  libdotneti. 


Fio.  220.  — Hickfty  crcMH-tecgod 
portion  caused  by  Mtliug:  oui  floor  in 
iafauey. 
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Lordosis. — A  forward  curve  of  the  spine  in  the  lumbar  region  may 
be  the  result  of  rhachitis,  of  congenita]  malformation  of  the  heads  of  the 
femurs,  or  of  spondylolithesis.  Its  cau.se  should  he  first  diagnosed.  Casea 
of  lordosis  will  be  sent  to  the  orthopaedic  surgeon  when  the  deformity 
is  but  the  result  of  other  condition.s.  A  lordosis  must  nece.ssarily  !jc 
present  when  any  contraction  of  the  psoas  muscle  exists,  either  from  hip 
disease  or  hip  ankylosis  or  spinal  caries  or  from  muscle  weakness  as  in 
dystrophy.  It  may  also  l>e  compensatory  to  a 
kyphosis  in  the  upper  region  of  the  spine. 

Diagnosis. —  The  symptoms  of  malnutrition 
may  be  present  either  in  coxgenital  syphilis  or 
in  rickets,  but  the  former  usually  shows  itself  soon 
after   birth:    rickets  later,   after  the    sixth    month. 


FiO.227,— (^ir^ulurt-  .pf 
Id  miiy  awtnutritlon   and 

'***'**^  Beading   of   the    ribs    is   found   in   rickets,   not  in 

syphilis.  Uony  deficiencies,  especially  of  the  fonta- 
nelles,  are  common  in  rickets.  The  tenderness  in  rickets  is  at  the 
epiphyse.s  and  dactylitis  is  rare.  The  diagnosis  between  syphilitic  and 
tuberculous  spondylitis  is  difficult  in  young  infants  unless  there  are  other 
evidences  of  syphilis,  but  fortunately  in  both  diseases  the  mechamcal 
treatment  is  the  same,  i.e.,  complete  rest  and  fixation, 

Ti  BEKruLo.^is  of  joints  in  older  children  shows  more  rigidity  and 
fixation  of  the  articulaiton,  less  firm  thickening  of  ihc  epiphyses.  In  rickets 
the  tender  epiphyses,  beaded  ribs,  softened  skull,  o|jen  fontanelles,  are 
distinctive.  The  diagnosis  from  rhevmatii^m  at  the  early  stage,  is  made 
by  the  absence  of  heat,  redness  and  temperature,  and  by  swelling  and 
leF^rlernesa  of  the  epiphyses  rather  than  of  joints.  The  initial  stage  of 
INFANTILE  SPINAL  PARALYSIS  is  marked  by  tenderness  of  muscles  rather 
than  of  bones,  while  paralysis  will  be  present  and  the  symptoms  of  rickets 

^nt.    In  GENERAL  wEAKNEs.s  from  disease,  the  rhachitic  symptoms,  the 
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rickety  rosary,  the  aoftened  occiput,  the  dolicocephalic  skull,  excessive 
head  sweatings,  flabby  muscles  and  enlarged  epiphyses  will  be  at  least 
partially  absent. 

Prognosis. — Hecover>^  is  quite  certain  if  proper  food,  air  and  surround- 
ings can  he  secured. 

The  rhachitic  child  ordinarily  and  fortunately  does  not  willingly  walk 
unti!  about  the  third  year.  If  jjertnitted  to  rise  from  the  dorsal  posture, 
deformed  arms  (Fig.  227)  and  spine  am  probable;  if  allowed  to  walk, 
knock-knee  (Fig.  22S),   bow-legs  (Fig.  221J)  or  flat-foot  will   be   produced. 

The  prognosis  of  these  latter  conditions  is  given 
under  their  respective  headings.  Pigeon  and 
funnel  chest  are  likely  to  be  permanent.  Growth 
will  be  lessened. 

Treatmciit. — (1)  Dietetic;  (2)  hygienic;  (3) 
prevention  of  deformities;  (4)  cure  of  deformi- 
ties, (a)  manipulative,  (b)  mechanical,  (c) 
operative, 

h  In  the  early  stage  constitutional  treat- 
ment Ls  of  extreme  importance.  Every  attention 
must  be  given  to  the  securing  of  an  outdoor 
sunshiny  life  and  tlie  adoption  of  proper  and 
digestible  food.  Milk  with  an  extra  portion  of 
cream  is  the  safest  food  for  young  chiidi'en. 
Healthy  mother's  milk  is  certainly  preferable,  or 
that  of  a  clean  wet-nurse,  but  of  coui*se  the  child 
should  be  weaned  if  the  mother  l^ecomes  ]>i'eg- 
nant.  As  children  differ  greatly  in  their  powers 
of  digestion,  dietary  information  concerning  the 
many  pi-epared  milks  anil  foods  should  be  sought 
iii  paediatric  ti-eati-ses.  The  use  of  condensed 
milk  is  ]irohibited  by  many  authorities,  but  for 
:i  child  compelled  to  change  its  residence  fre- 
ipiently  or  to  depend  upon  uncertain  supplies, 
;i  reliable  con<lenseil  brand  ofTers  the  safest  and 
most  uniform  food.  Many  of  our  strongest 
anci  healthiest  young  men  were  raisetl  on  con- 
densed milk. 
Rickety  or  other  digestive  consequences  are  certain  to  follow  the  too 
common  practice  of  allowing  the  child,  in  its  ejecond  year,  to  come  to  the 
table  and  receive  a  mixe<l  diet.  Milk,  and  later,  a  little  aninuil  food  are 
entirely  riMjuisite  for  its  iieeils.  -\fter  the  thinl  year  butter  in  large  quan- 
tities is  more  palatable,  less  disturbing  to  tligestion  and  equally  as  beneficial 
as  codliver  oil.  When  fat  disagrees,  a  few  drops  of  ether,  or  a  regulated 
dose  of  pepsin  or  of  mercuric  bichloride  (ttJ^)  will  assist  iligestion.  Cream 
may  be  taken  freely  but  starchy  foods  should  be  prohibited.  Plenty  of 
salt  and  Umewater  are  helpful.  Overfeeding  shoukl  be  avoided  especially 
when  but  little  exercise  in  the  open  air  is  pos.sible.  Milk,  eggs  and  nfbat 
should  \ye  given  judiciously,  acconling  to  the  age  of  the  child  and  its  powers 
of  digestion.     Vegetables,  fruits^  orange  juice,  bread  made  of  whole  wheat, 
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and  spinach  that  combines  iron  and  lime,  can  be  used  freely  in  children 
over  three  years  of  age;  but  sweets  very  moderately. 

The  absence  of  rickets  in  Japan  is  attributed  by  some  authors  to  the 
free  use  of  fish  by  the  populace. 

Medicines  are  of  secondary  importance  to  food  and  fresh  air,  but  iron, 
arsenic,  phosphorus,  sulpho-guiacolate  of  potassium,^  lactophosphate  of 
lime  and  codliver  oil  may  be  given.  Phosphorized  olive  and  codliver  oil 
are  useful  provided  the  stomach  is  able  to  assimilate  them.  If  emulsified 
or  given  in  pepsin,  they  will  be  better  borne.  (See  Inherited  Syphilis,  p. 3 18.) 

2.  Hygienic. — The  child  should  be  warmly  dressed  and  should  live 
out  of  doors  as  much  as  possible,  directly  exposed  to  the  rays  of  the  sun 
by  day,  and  sleep  upon  a  porch  at  night.    The  bed  and  pillow  should  be 


Fic;,  2.3<). —  Epst<»in  n>cking-chair  for  support  and  strengtheniiiK  of  imiM'ler*  of  the  relaxeil  curved  ^pine 
of  rickety  deformity  (I'fuundler  and  Schlo>siiiaiii>). 

hard.  All  of  the  conditions  of  out -door  life  (loscribed  on  p.  3S()  for  tuber- 
culosis are  equally  helpful  for  rickets.  A  change  to  seashore  or  mountains 
for  a  long  period  of  time  is  desirable. 

3.  Prevention  of  Deformities. — A  young  child  unable  to  sit  can 
Ix;  placed  out  of  doors  ui)on  a  canvas  tray  of  bamboo  or  wood  or  ga.s-pij>e 
on  trestles  or  on  four  wheels  (p.  424).  Massage  with  olive  or  codliver  oil 
and  inanii)ulative  straightening  daily,  will  benefit. 

During  all  the  stage  of  softening,  weight-lx^aring  upon  spine,  arms  or 
legs  must  be  carefully  avoided,  and  the  chiltl  kept  ujmn  its  back,  since 
lateral  curvature  and  kyphosis,  bendings  of  arms  and  clavicles  from  the  sit- 
ting po.^ture  are  excee<lingly  common.  If  th(^ child  sits  or  walks,  deform- 
ities are  almost  certain  to  occur.  The  i)rone  and  supine  recumlnnit 
positions,  therefon*.  must  be  maintained  until  constitutional  and  hygienic 
measures  have  conquered  the  discni.se.  A  weak  rickety  spine  can  I c 
strengthened  by  sitting  in  a  rocking  chair  (Fig.  230). 

» Thcrap.  Monatschr.,  July,  1907. 
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The  benefits  of  manipulation  are  described  under  Knock-knee  and 
Bow-legs  (p.  304).  When  the  rhild  beg;iiis  to  walk,  supporting  apparatus 
is  applied  if  the  slightest  tendency  to  distortion  is  noticed. 

4.  CdHE  OF  Deformities. — The  manipulative, 
meelianical  and  operative  treatment  of  knock-knee, 
bow-legs,  coxa  vara,  etc.,  will  be  separately  discussed, 

SUBfUTANEOl'S    OSTEOTOMY    OF    THE    CLAVICLE 

is  not  advisable  on  account  of  the  close  proxim- 
ity of  the  large  vessel s.  If  an  operation  is  neces- 
sary, the  bone  should  be  exposed  by  an  oi>en 
incision.  In  rhachitic  dislocations  or  laxity  of 
ligaments  at  the  clavicle,  Gibney  advises  local  in- 
jections of  alcohul. 

Osteotomy  of  the  hc merits  is  rarely  neces- 
sary^; when  performed  it  should  be  through  an 
incision  aiuJ  great  care  observed  not  to  injure  the 
musculo-spiral  or  other  nerves. 

Osteotomy  of  the  radius  and  ulna  is 
Bometimea  necessary  for  rickety  or  other  deform- 
ities of  these  bones  (Fig.  231).  The  sharpest  point 
of  bending  is  usually  the  lower  third.  Great 
improvement  both  in  appearance  and  in  strength 
may  be  expected. 

Osteotomy  of  the  articulations  of  the 
VKUTEBRE  AND  Hins  has  been  performed  for  lateral 
curvature,  but  the  result  is  not  encouraging. 

Osteotomy  or  the  ramus  or  the  pures  has 

been  practised  to  enlarge  the  pelvis  in  labor,  but 

8ymphysi(»tomy  has  largely  taken  its  place.     The 

latter  is  liable  to  result  in  a  weakened  pelvis. 

An  .\dams' subcutaneous  (Fig.  l(j*2   I)  and  (')   or  a  keyhole  or  a 

GiGLi  SAW  is  sometimes  used  to  divide  bones,  but  the  saw  produces  bone 

dust  and  is  more  liable  to  injure  the  tissues  than  the  sharper  instrument, 

the  osteotome  or  bone  knife.    Osteodafiis  is  elsewhere  described  (p.  306). 


Fia.  231, —  RowinK   of  fore- 
arms; arma,  and  l«|p». 


SCURVY   RICKETS  OR    INFANTILE  SCORBUTUS. 

This  disease  is  found  even  in  nursing  babies  and  is  another  evidence 
of  malnutrition  dependent  upon  improper  food  and  sanitation,  and  aside 
from  the  usual  symptoms  of  rickets,  is  characterised  by  hemorrhages  into 
the  joints  or  Ix^neath  the  periosteum  and  into  the  marrow  or  mucous 
membranes.  Sometimes  the  epiphysis  is  separated  and  ver\'  sensitive. 
The  oozing  of  blood  from  the  spang}'  gums  stains  the  pillow  nightly,  but 
may  be  lessened  by  the  administration  of  one  or  nn^re  tlrujjs  of  oil  of  erigeron 
canadensis  on  a  lump  of  sugar  three  timeH  a  tlay,  and  by  painting  the  gums 
with  adrenalin  .solution.  This  soreness,  tenderness,  swollen  joints,  blee<ling 
gums  and  general  malnutrition  serv^e  to  diagnose  the  conilition  from 
rickets,  ostiti-s,  and  spinal  disease. 

Treatment.  — Proper  feeding,  sunlight  and  fresh  air  are  all-important. 
Treatment  of  courBC  is  not  surgical  but  medical,  along  the  lines  indicated 
for  rickets  (p.  288). 
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KNOCK-KNEE. 

Synonyms:  In-knee;  genu  valgum;  genu  introrsum;  scissor  knee. 

In-knee  is  the  most  common  fonn  of  rickety  deformity  and  is  often 
accompanied  by  valgit  flat-foot.  The  genu  valpum  rhachiticum  should 
be  differpotiatet}  from  the  genu  valgum  adolescentium  or  staticum.  In 
many  cases  there  is  relaxation  of  the  internal  lateral  ligament  with  shorten- 
ing of  the  external  ligament  and  fascia  and  sometimes  of  the  biceps  tendon. 
Deviation  may  also  occur  from  an  injury  to  the  outer  condyle  interfering 
with  growth,  (Fig.  232)  or  from  epiphysitis  or  osteomyelitis.  The  attitude 
of  the  patient  is  one  of  feebleness  and  the  continual   strain   upon  the 

internal  ligament  of  knee 
and  the  valgic  ankle,  inter- 
feres seriously  with  locomo- 
tion. When  the  leg  is  flexed 
upon  the  thigh  the  disparity 


Flo.  232.'-lniury  of  epip)iy<*i*  of  «xtena*l  condyle  of  fontur 
ilit«rff>riiig  with  growth  amj  rcmkittg  m  fftongaUon  of  inne'r 
condyle  with  mark<yt  in-knee. 


Fi«.  233.— Knock-knee  on  right  md« 
rtwujIiiitiK  in  ^horK^nitiK  of  leg  And  tilttim 
of  pelvic;  als«>  fljit'fooi. 


in  the  length  of  the  condyles  is  less  apparent  and  the  in-knee  almost 
disappears.  When  the  deformity  is  limited  to  one  knee  (Fig.  233)  the 
limping  is  marked  and  lateral  curvature  of  the  spine  may  result. 

The  differences  in  the  conformation  of  tlie  femur  and  the  tibia  at  the 
knee-joint  are  well  illustrated  in  the  accompanyiag  illustration  from  a 
patient  of  the  author's  (Fig.  234),  and  by  Buhm,  who  gives  the  drawings 
of  these  bones  both  in  man  and  in  the  apes.' 

Etialogy.-- Knock- knee  is  caust^d  in  feeble  children  in  an  endeavor 
to  support  the  weight  of  the  body  by  bracing  the  knees  against  each  other 
and  widening  the  base  at  the  feet.  In  adolescents,  heavy  weight -bearing 
or  standing  occupation  is  a  common  cause,  especially  in  late  rickete.    Iq- 


*  Zoitechrift  f.  Orth.  Chir..  Band  jct- 
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knee  on  one  side  and  out-kiiee  on  the  other  in  young  children  is  caused  by 
faulty  carrying  in  arms  while  the  bones  are  soft  (Fig.  23o). 

A  similar  deformity  of  the  knee  resulting  from  infantile  paralysis 
with  pontraetion  of  the  biceps  seriously  interferes  with  the  walking  gait 
of  the  patient,  owing  to  the  effort  of  swinging  one  knee  past  its  fellow,  and 
is  particularly  awkward  nnd  rocking. 


Fta.  234. —  Mrnlprste  elonjcatiou  of  tnn«r  condyle,  atid  knock-knee.    Epiphytea  ttili  ttnmuted* 


In  some  casef?  the  upper  extremity  of  the  tibia  may  develop  an  irregu- 
larity in  growth  of  the  epiphysis,  while  in  other  cases  the  sharp  Ijend  may 
be  in  the  upper  portion  of  the  tibia,  as  will  be  seen  in  the  accompany- 
ing skiagram  (Fig,  237) ;  this  may  or  may  not  be  accompanied  by  an 
anterior  or  outward  curve  in  the  femur,  or  by  a  long  anterior  curvT, 
Traumatism  of  either  condyle  of  the  femur  may  so  interfere  with  epiphy- 
seal growth  that  tlie  kncH*  will  l^e  bent  inward  or  outward  (Fig.  236). 

Diagnosis. — The  lim]>  in  unilateral  casc's  and  the  waddling  gait  in 
bilateral  knock-knee  or  bow-legs  shouhl  always  lead  to  a  thorough  clinical 
and  X-rav  examination  of  the  naked  child.     Congenital  dislocation  at  the 
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jara  may  exist  with  lateral  curvature  of  the  spine.  The  patient 
jamined  standing  and  lying,  aot  sitting.  Every  patient  with 
lid  be  examined  for  knock-knee. 

|s,^The  tendency  of  in-knee  is  toward  an  increase  of  the 
(m  weight-l>cariiig  upon  the  shortened  outer  condyle.  It  is 
[ifficult  to  cure  in-knee  with  apparatus  than  out-knee  and  bow- 
le  knee  h  held  stiffly  in  extension,  as  the  .slightest  flexion  of 
I  he  patient  relaxes  pressure  and  the  apparatus  becomes  useless, 
the  surer  and  speedier  cure, 

-The  simplest  record  of  the  deformity  for  filing  purposes  is 

■ing  the  child  upon  ita  back  on  a  piece  of  oiled  paper.    With 

right  angle  to  the  paper  and  with  knees  one-fourth  of  an  inch 

[es  directly  upward,  the  outline  is  drawn  from  perineum  to 

ard  to  the  trochanter;  or  a  lead  strip  tracing  may  be  taken. 


|iiu,tive  fitraighteniitiS  of  knock*kxi««  by  outward  pressure  at  knee  and  inward   pre?(8ure 
at  ankle  (HoiTft). 


it. — ^(1)  Prevention;  (2)  manual  straightening,  gradual;  (3) 
||)pliances;  (4)   forcible  immediate  straightening  and  epiphy- 

ifM^rative  measurt^g,  (a)  osteotomyj  (b)  saw;  (e)  osteoclasis. 
LN*Tif>N'. — Constitutional  and  hygienic  measures,  as  recom- 
jirketH  (p,  28S)p  must  be  persistently  employed.  Fresh  air  and 
are  the  most  important  elements. 

Ivi.sable  to  use  the  term  expectant  treatment,  since  both 

to  the  professional  mind  it  might  lead  to  the  let  alone  policy. 
|he  4S(^ftening  and  softened  stage  of  bone  rickets  the  most  im- 

'Ut  in  treatment  is  the  prevention  of  deformity  which  is  almost 
|ur  if  the  chiJd  is  allowed  to  walk,  since  bendings  of  the  knees, 

will  almoi^t  certainly  follow  (Fig.  237). 

AL  Sthaigiitening,  Gradtal. — Much  can  be  accomplished 

straightening  of  the  bones  whenever  the  slightest  degree 

locfurs.     Decided  benefit  can  be  obtained  by  strong  and  firm 

against  the  inner  comlyle,  while  the  lower  part  of  the  leg 

in  the  other  hand  {Fig,  238).    The  knee  must  not  be  allowed  to 
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Fm.  23».— M 
txl  of  correetiiM 
thp  tliigh  and 
being  hinged,  mb. 
•ttodied  to  iaiu 
paratui. 


flex;  and  aa  much  intermittent  pressure  may  be  exerted 
with  reaisoiiable  eomfort  by  the  child.  This  should  be  don 
three  or  four  times  a  day.  After  a  few  days,  a  greater  am 
be  daily  exerted  and  ma$i8a^  and  oil  friction 
applied.  In  older  children,  bieycle  ridingj  horse- 
back riding  astride,  and  walking  should  be  encour- 
aged after  the  bones  are  fairly  well  consolidated. 
Sloping  soles  help  in  preventing  coexisting  flat-foot. 
S.  Mkchanu:al  Treatment.— Gradual  manual 
straightening  by  forcible  pressure  may  be  supple- 
mented by  progreMsive  fixation  with  gj^psum,  or  a 
east  ean  be  applied  to  thigh  and  leg,  then  divided 
opposite  the  knee  and  the  two  sections  jointed  with 
metal  strip  opposite  the  internal  condyle  or  in  front 
and  behind.  Insertions  of  pieces  of  cork,  gradually 
increasing  in  31  ze^  opposite  the  outer  condyle  will 
continually  coax  the  knee  outward,  as  in  the  Wolff 
method,  or  the  outward  pull  may  be  made  by  the 

Mikulicz     method 
(Fig.  23U) 

Anzoletti    pro- 
poses to  apply  a  tight 
plaster    bandage   to 
the    limb    for    two    or    three    w 
encourage  atrophy  of  the  muscles,  ci 
that  at  the  end  of  the  time  the  wa 
muscles  will   not   resist    correction.*     1    ? 
softened  bones  can  then  be  bent  to  proper 
form  and  a  straight  cast  applied  and  the 
child  encouraged  to  walk  with   crutches. 
His  claim   that   the   bones  will   bear   the 
weight  of  the   body  in  ten  days  without 
danger  is  at  least  problematical. 

To  be  effective,  a  brace  for  in-knee 
must   be  without  joint  at   the  knee  and 
must  enclose  the  pelvis,  while  the  knee  is 
forcibly  drawn  toward  the  external  upright, 
or  pushed  outward  by  a  pad  if  two  up- 
rights  are    used.      In   the  Thomas  brace, 
the    knee    is    fixed    by    a    posterior    bar, 
attached  to   two   semicircular  bands,  and 
power    is    applied   with    a    bandage.      In 
double    knock-knee,    the    position    of    the 
feet  can  be  regulated,  as  in  the  Bradford 
brace,    by  lengthening   or   shortening   the 
posterior   pelvic    strap    attached    to    the    curved    arm  of   the   appliance 
(Fig.  240).     The  upright  may  be  bent  outward  from  time  to  time  as 
improvement  occurs.     The   child  will   soon  learn  to  handle  these  stiflf- 


Fio.  240. — Knock-knee  brace  (Bradford 
and  Lovett). 
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with  remarkable  facility.     If  a  steel  pad  is  placed  opposite 
r^  the  brace  may  be  made  more  comfortable  for  sitting  by 
e   hip.      If  a  spring  brace  is  applied  the  pad   should  be 
nee  while  the  straps  encircle  thigh  and  leg.    If  a  brace  with 
ights  is   made  to  extend  only  to  the  perineum,  the  three 
prp88ure  must  be  at  the  inner  condyle,  the  trochanter, 
nal  malleolus.     If  braces  are  worn  at  night  the  cure  will  be 
the    deformity  only  affects  one   knee,   locomotion  will  be 
r  by  raimng  the  sole  of  the  other  foot  so  that  the  two  legs 
length.    This  treatment  by  apparatus  may  be  tried  for  six 
ear,  provided  the  case  is  not  becoming  rapidly  worse.    If  no 
is  securetl,  an  operation  will  become  necessaiy. 
tLE   Immediate  Straightening   under  Ether;   Forcible 
E8;  Hedressment  Brusque  or  Brisement  Forc6. — In  young 
children  with  parents  too  careless  to  make 
manipulation  effective  or  too  poor  to  pro- 
cure a  splint,  an  in-knee  can  be  cautiously 
corrected  under  anesthesia  over  a  fulcrum, 
by  a  strong  and  careful  surgeon.     One  hand 
grasps  the  thigh,  the  other  the  leg,  and  the 
limb  is  straightened  and  fixed  in  a  slightly 
overcorrected  position  by  plaster  of  Paris. 
The  danger  here,  as  in  osteoclasis,  is  injur}- 
to  the  epiphyseal  junction. 

Forcible  epiphysiolysis  is  sometimes 
applied  to  young  children  and  adolescents 
but  is  vastly  inferior  to  osteotomy.  For- 
cible tearing  of  the  femoral  epiphysis  or 
tearing  the  external  lateral  ligament  by 
the  sudden  application  of  the  surgeon's 
weight  over  the  edge  of  the  table  or  in  a 
vise  (the  long  lever  being  supplied  by  the 
patient's  tibia  and  fibula),  is  injudicious,  as 
subsequent  epiphyseal  growth  may  be  made 
irregular,  and  deformity  result.  After  six 
weeks  the  operation  is  repeated.  After 
thigh  and  leg  are  enveloped  in  separate  plaster  casts  con- 
t  and  Ix^hind  with  metal  strips  joined  to  work  laterally. 
TiVE  MEAtSUTiEs. — (fl)  Ostcotoniv:  (1)  sinij)le,  (2)  cuneiform; 

saw;  {<}  o.steoclasis. 
^condyloid  osteotomy  of  the  femur  (Macewen)  is  the  simplest, 
'Bt  si>eedy  method  of  correcting  in-knee. 

or  Linear  Osteotomy. — The  osteotome  is  a  bone  knife  (Fig. 
It  f^hould  be  sharp  and  its  cutting  face  the  apex  of  two 
isosceles  triangle,  without  any  form  of  shoulder  as  is  the  case 
1.  In  other  words,  it  should  be  like  the  blade  of  a  knife,  so 
may  he  quickly  cut  and  not  splintered.  While  theoretically 
:  [>roducea  a  compound  fracture  it  practically  does  nothing  of 
V  if  thorough  asepsis  of  surgeon,  patient  and  dressings  have 


it€?ittf(t[iy 
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been  Hecured,  the  slight  wound  will  heal  at  once  and  the  case  becomes  one 
of  simple  fracture.  The  operation  is  one  of  the  safest  and  surest  in  surgery- 
Suppuration  should  never  occur.  An  Esmarch  bandage  or  tourniquet  is 
undesirable  as  the  outflowing  blood  is  of  advantage  in  preventing  the 
ingress  of  air.  If  the  osteotome  is  very  sharp,  or  if  a  small  narrow  osteo- 
tome is  used  no  incision  will  he  necessar}'.  In  other  cases  a  scalpel  is  car- 
ried directly  down  to  the  bone,  the  osteotome  being  inserted  along  its 
side.'  Such  puncture  should  only  be  sufficient  to  admit  the  instrument. 
The  best  point  of  entrance  is  one-quarter  of  an  inch  above  the  tubercle  of 
the  ink^nml  condyle,  to  avoid  the  articular  arter\'  and  anastomotica  magna, 
(Fig.  241,  p.  290)*    The  narrow  subcutaneous  Vance  osteotome  is  sometimes 


Flo.  242. 


-Uvfurwiitici*  of  ItTt-s  Hiiuwrt  irnrrected  tu 
Fig.  243. 


Fio.  243,— UwuJt  of  nmklpte  t>»t<Hir<.mi^  ut  tluch* 
aiiil  Icg}^  tn  patient,  Fig.  242. 


used  hut  its  employment  prolongs  the  time  of  weakening  of  the  bone.  The 
wider  Mjif'owen  in.st rumen t  is  speedier  and  can  lx>  held  and  directed  more 
accurately.  If  wide  osteotomes  are  used,  one  of  them  should  In*  wiiler  and 
thicker  than  the  other,  the  secontl  being  used  in  the  deep  portion  of  the 
wound.  The  osteotome  is  pi'cvent^.nl  from  liecoming  fasteneil  in  the  l>one 
by  a  slight  lateral  movement,  care  IxMug  taken  uol  to  move  it  upon  the  flat* 
lest  the  edifc  Imp  brfiken  ofT  within  the  fione.  The  surgeon  should  measure 
with  his  eye  and  fingers  the  lUameter  of  the  femur,  that  after  the  cancel- 
lous tissue  has  been  passed,  the  nuxllet  may  be  used  with  light  taps  to  avoid 
a  plunge  through  the  far  wall.  The  osteotome  should  Ix*  marked  in  inrhes. 
The  sen.^  of  resistance  ami  the  suund  nf  the  stroke  t>f  the  nuillet  will  inform 
the  surgeon  when  the  distal  layer  of  hardened  bone  has  l>een  reached.  The 
knee  should  be  supportc^d  upon  it8  outer  or  its  inner  fuce  upon  a  hard 


'  WilUinl,  ORteoloniy,  Jotir.  .\mcr.  Mod,  Aseof.,  atxxiii,  1057;  Int-emat .  Clinice,  vol.  ui. 
Series  iv,  V20;  Tr.  .\iiier  Orth  Ah«c)C.,  vii,  ISO;  liiiv  Mo*l  xMn^  .  Phil  ,  vi.UT.l;  Arcliiv., 
Piirdiatric*,  xji,  721. 
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sandbag  as  an  anvil.  The  osteotome  should  be  partially  withdrai^Ti  and 
sufficient  cuts  (in  adolescents)  made  through  the  bone  to  permit  manual 
greenstick  fracture  of  the  remaining  portion  by  a  sharp  sudden  application 
of  force  over  the  sandbag  fulrruni.  Care  should  be  taken  not  to  (x^rforate 
the  posterior  wall  with  the  cornel  of  the  osteotome  lest  t lie  popliteal  vessels 
be  wtjundeil.  After  fracture,  great  eare  must  be  taken  that  the  fragments 
do  not  become  displaced,  and  if  both  legs  are  tjeing  operated*  a  stiff  splint 
with  temporary  aseptic  dressing  is  at  once  applied  to  pi^event  such  an  ac- 
cident during  the  manipulations  upon  the  other  leg.  The  limb  should  be 
thoroughly  (jvekcorrected.  In  some  eases  where  the  deformity  is  very 
great,  the  contracted  biceps  tendon  and  fascia  lata  will  rerpiire  tenotomy. 
There  will  be  considerable  oo/Jng  from  the  bone  but  if  both  limbs  are  oper- 


Kii;.  J44.  — SurJFM^rtiiiK  nprwiralU'^  t*>  l>e  wtirn  to 
prt*veni  relap-e  ufter  upcmtwja  when  li|{un)eul»  iimJ 
muncle.H  are  r«laxe»l. 


Fug.  245. — Result  nf  oiNtPotomiw  for  rloublf  in-knad 
atid,  eurvenJ  tibia^. 


atefl,  it  usually  ceases  during  the  manipulation  of  the  second.  If  an  inci- 
sion has  l>een  made  it  should  be  sutured  with  absorbable  gut,  as  the  wound 
will  m>t  be  dressetl  for  six  weeks.  A  thoroughly  sterile  tb-essing  is  applied, 
over  which  should  be  placed  a  thin  layer  of  cotton  and  a  flannel  bantlage. 
The  surgeon  then  holds  the  knee  in  the  overeorrected  position  to  produce  a 
sLKiHT  oiT-KNEE,  and  the  gypsum  bandage  is  applied  by  an  assistant,  first 
over  the  knee  and  for  six  inches  above  axd  below  the  fractike,  while 
the  limb  is  rigidly  held  by  the  surgeon  in  overcorrection.  The  ciist  is 
complete*!  l>y  applying  the  pelvic,  thigh,  lower  leg  and  foot  portions, 
which  are  less  important;  by  this  method  greater  accuracy  of  adaptation 
will  be  secured.  An  inserted  zinc  strip  will  permit  cutting  of  the  cast 
before  it  is  thoroughly  hardened  and  allow  for  expan.sion  (p.  244).  The 
cast  shoukl  be  worn  for  six  weeks  until  complete  consolidation  is  ef- 
fected,  after  which  the  patient  can  run  about  upon  it.  In  the  majority 
of  eases,  especially  if  there  is  marked  relaxation  of  the  lateral  ligament, 
it  is  best  to  wear  a  supporting  brace  (Fig.  244)  for  six  months  or  a  year. 
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while  massage,  gymnastics,  muscular  exercises,  etc.*  are  being  applied. 
When  one  limb  is  aperated  and  the  patient  is  quiet,  the  cast  may  extend 
only  10  the  i^erineum,  but  in  restless  children  with  double  operation,  it  is 
advihiable  to  enclose  the  j^lvis,  since  with  double  fracture  of  the  femurs, 
rotation  or  displacement  readily  occurs.  When  this?  long  cast  is  being 
applied  the  patient  should  always  lie  on  a  pelvic  dressing  t^tool  (Fig.  448, 
p.  494)  to  avoiil  motion  and  injury  to  the  cast.  The  patient  can  l)e  out 
of  be(i  in  a  rolling  chair  in  a  few  days,  but  it  is  untiesirable  to  send  reckless 
boys  from  the  hospital  unless  necessary.  Wliere  there  is  an  additional 
sharp  curve  in  the  upper  portion  of  the  tibia,  as  seen  in  Fig.  237.  p.  293,  a 
second  osteotomy  may  be  performed  at  the  same  time,  but  great  caution 


for  tlouble  lutoek-knee. 


FiQ.  247. — Result  mfter  mipra* 
oomlyloid  OHl«uto»ty  in  right  lc« 
of  Fig,  248. 


Fio.  24S- — Knock-luiee  on  nght 
Hide  cnrreotoii  by  (wteototny.  eoe 
Fig.  247, 


must  be  observed  in  the  dressing  that  no  rotation  of  the  various  frag- 
ments occurs.  This  may  be  prevented  by  enclosing  the  pelvis.  Fig.  243, 
p.  297,  shows  the  results  of  multiple  osteotomies  of  thigh  and  legs. 

Even  if  the  cast  becomes  stained  with  blood  it  need  not  be  remove<^l. 
as  the  plaster  itself  seems  to  e.Kert  a  powerful  influence  in  preventing  decom- 
position and  the  dret;sings  will  remain  aseptic. 

A  few  illustrations  of  the  benefits  of  osteotomies  arc  8ho\*Ti  in  Figs. 
245  to  248. 

These  cases  were  of  severe  grade,  but  were  quickly  cured  by  linear 
femoral  osteotomy,  thus  avoiiling  the  long  period  of  treatment  by  apparatus. 

llECtTRREXCK  OF  DEFOHMrTY.  —  If  the  bone  is  still  suft  and  ligaments 
relaxed,  n>ciirrc*nce  is  apt  to  take  place  unless  the  cast  is  long  continued 
or  supporting  apparatus  supplied  for  six  or  more  months. 

2,  Cunriform  Oiiteolomy. — Cuneiform  or  wedge-shaped  osteotomy  of 
the  femur  has  been  practically  abandoned  for  the  safer  and  simpler 
linear  osteotomy. 

(6)  DirisioTt  by  Saw. — Section  of  the  internal  condyle  by  a  blunt- 
pointed  saw  as  |x»rformed  by  Ogsion  (Fig.  241),  with  subsequent  sliding  of 
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the  fragment  upward,  seriously  injures  the  knee-joint  and  has  been  entirely 
tfuper8eded  by  aupracondyloid  osleotoun", 

(r)  Osteoclasis. — Instrumental  fracture.  The  osteoclast  is  a  favorite 
IJi^trument  with  some  surgeons  '  but  produces  more  injury  to  the  soft 
iisHues  than  the  sharp  osteotome.  Undue  strain  is  also  put  upon  the  epiphy- 
BIB  and  the  point  of  fracture  cannot  be  as  accurately  fixed  as  in  osteotomy. 


Flo.  3-10.— RinMi  <.«tc«x'U»st  fi'mind). 


Fm.  2S0.^<*nitiiui  udteoclasi. 


F»«.  261. —  C<uk-*crew  dcforn.it n»  oi   leg.*,   arms, 
clavicle  and  trunk,    lateral  eurvaturv  of  spine. 


The  bending  mid  molding  of  the  deformity  is  also  hett^^r  accomplished  by 
the  hands  of  the  surgeon  after  fracture  by  osteotomy.  The  clean  smooth 
cut  of  an  osteotome  heals  at  once  and  the  fracture  becomes  a  simple  one 
and  there  is  no  injury  to  the  tissues  if  asepsis  luis  been  cnrefully  applied.  In 
osteoclasis  of  the  knee  the  lipiments  and  the  epiphysis  are  subjected  to 
great  strain  or  separation,  and  injuries  of  the  peroneal  nerve  with  panUysis 
have  been  reported.  This  should  never  occur  in  osteotomy.  Stiff  knees 
and  abscess  have  followed  osteoclasis. 

\'arious  osteoclasts  have  been  devised,  Imt    the  patterns  of   Fiizzoli 
(Fig.  249)  or  Grattan  (Fig.  250),  or  Colin  are  the  best. 

>  Blanchartl,  Trans.  Amer.  Orth.  Absoc,  lOOn,  12:i,  and  U)01.  p.  !.^;i. 
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OsteokampsiSf  or  bending  of  a  bone,  is  obtained  by  manual  force  over 
a  wooden  narrow  fulcrum  (Bowed  Legs,  p.  305),  or  by  an  osteoclast. 

Excision  and  arthrodesis  will  not  be  required  except  in  serious  paral3rtic 
knock-knee.  In  traumatic  cases  with  injury  to  the  epiphysis  of  one  con- 
dyle, the  uneven  growth  may  require  a  second  osteotomy  at  sixteen  years. 

Multiple  osteotomies  are  frequently  necessary  when  both  thighs  and 
legs  are  deformed.  If  the  child  is  in  good  condition  it  is  better  to  perform 
a  number  of  these  sections  at  one  time  rather  than  to  subject  him  to  a 
series  of  operations,  even  if  six  or  eight  bones  must  be  divided. 

If  osteotomy  of  the  leg  is  combined  with  a  similar  operation  in  the 
thigh,  caution  must  be  taken  in  the  dressing  that  rotation  of  the  middle 
fragment  does  not  occur;  an  unfortunate  accident  which  would  either 
turn  the  toes  in  the  wrong  direction  or  alter  the  relation  of  the  head  of  the 
femur  to  the  acetabulum. 

The  ANTERIOR  and  outward  curve  of  the  femur,  so  often  associated 
with  bow-legs  or  with  knock-knee,  need  not  be  sectioned  unless  the  deform- 
ity is  great.  In  the  majority  of  cases  of  cork-screw  degree  (Fig.  251)  it  is 
wiser  to  first  divide  the  tibia  and  fibula  and  the  condyle  of  the  femur,  and 
lat«r  watch  the  powers  of  locomotion  before  performing  a  second  operation. 

Genu  extrorsum  or  out-knee  is  discussed  with  Bowed  Legs,  p.  304. 

Back-knee,  genu  recurvatum  or 
retrorsum. — This  deformity  is  the  result 
of  paralysis  or  weakness  of  the  quad- 
riceps, cither  congenital  or  acquired,  or  of 
club-foot.      (Fig.  492,  p.  545). 

BOWED  LEGS  AND  OUT-KXEE. 
Synonyms:  (Icnu  vnrum;  genu  extrorsum;  bandy-Ieir&. 

Curvatures  in  the  lower  leg  are  caused 
by  the  attempts  of  the  rickety  child  to  walk 
Ix^fore  the  bonos  have  sclerostnl  (Fig.  202). 

Out-kiioe  is  twice  as  common  as  knock- 
kiiee  in  early  childhood,  while  knock-knee 
may  be  developed  later  in  adolescents. 
Anterolateral  bowing  of  the  legs  is  f re- 
fluent ly  caus(Ml  by  the  sitting  })Osture  of  the 
rickety  child  with  legs  crossed.  A  general 
outhowiiig  of  })oth  tibia  and  femur  may  be 
further  induced  by  the  use  (»f  very  thick 
<liapers.    Nearly   all    children   In^ginning  to 

walk  s})n»ad  the  feet  widely  in  order  to  secure  a  better  base  of  support 
and  weight-bearing  in  this  position  during  the  softened  stage  of  rhachitis 
is  suflicient  to  account  for  the  outbowing.  Out -knee  on  one  side  and 
in-knee  on  tlie  other  (Fig.  '2'hi)  is  not  uncommon.  Later,  tricycle  riding 
and  horseback  e\ercis<^  may  induce  the  deformity. 

The  patient  should  lx»  examined  entii-ely  nude,  both  standing  and 
lying,  with  knees  both  extended  and  flexed  and  with  feet  directed  forward: 
othenvise,  rotation  of  the  legs  or  thighs  may  Ix*  misleading.     Can*  must 


Fn;.  2o2.  — Out-kii«'«*  hikI  Imiw-Icrs  n'- 
suiting  fniiu  Iimi  early  walking  while 
rickety  bones  were  «»ft. 


BOWED  LEGS. 


303 


be  taken  to  distinguish  as  to  the  portion  of  the  leg  in  which  the  greater 
lieformlty  exists,  eai3ecially  when  there  is  great  relaxation  of  ligaments. 
When  the  thighs  are  brought  parallel,  the  method  of  leg  crossing  (Fig.  254) 
often  demonstrates  that  the  deformity  is  entirely  below  the  knee. 

Tracings. — For  recording  and  reference,  a  tracing  of  the  deformity 
is  made  by  placing  t!ie  patient  Hat  upon  the  back  upon  a  sheet  of  oiled 
paper*  and  outlining  the  legs  with  pencil  (p.  294). 

In  out-knee  the  result  of  rickets,  the  sacrum  is  usually  thrown  forward, 
the  pelvis  rotated  antt   the  curved  thighs  (Fig.  255)  cause  the  cenlre  of 


Fio.  2:^0.— Cur \^ 


gravity  to  fall  inside  the  centre  of  the  knee-joiut,  the  strain  thus  Iw'ing 
thrijwn  ui)yii  I  he  external  hUeral  ligament  (Fig.  250),  The  innt  r  condyle 
is  cnnipresscd,  the  outer  elongated. 

Prognosis.— Small  and  motlerate  outward  curves  can  undoubunily  be 
straightened  by  apparatus  if  continued  until  the  stage  of  hardening  is  thor- 
oughly reacheil.  In  extreme  cases  of  bow-legs  with  out-knee,  especially 
in  those  cases  where  llip  1>enii  in  the  leg  is  sharply  definetl  below  the  lulH-rcle 
of  the  tibia»  a  favorable  result  is  rare,  hi  anterior  curvature  of  the  tibia 
no  impro\^ment  can  be  ex|)ected  from  the  use  of  apparatus,  since  the  soft 
tissues  and  the  sharp  edge  of  the  tibia  will  not  bear  pressuif,  and  ost^*otomy 
becomes  Qece8san\    If  it  is  true  that  one  in  five  or  six  adult  males  is  bow- 
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he  fact  that  spontaneous  cure  takes  place  does  not  seem  to  be 
ince  in  childhood  under  healthful  conditions  the  proportion 
I  children  will  not  be  any  greater  than  one  in  five  or  six.  Hos- 
pital results  are  necessarily  inaccurate,  since  it 
is  rarely  that  a  bow-legged  young  child  can  be 
followed  to  adult  life.  The  improvement  in 
appearance  is  often  due  to  the  increased 
length  of  the  bone  in  advancing  years,  but 
with  only  apparent  lessening  of  the  curve. 
In  severe  deformities  after  four  years  of  age, 
apparatus  is  of  but  little  use  and  operation  is 
advisable.  In  adolescents  and  adults  mechan- 
ical appliances  are  of  small  service  and  oste- 
otomy should  be  done. 

Treatment. — Anti-rhachitic  measures  should 
be  persistently  employed,  particularly  fresh 
air  and  good  food.  All  the  measures  recom- 
mended for  rickets  and  knock-knee  are  appli- 
cable also  to  bow-legs  (p.  288). 

Manipulation,    massage,   and    forcible 

STRAIGHTENING  should  be  Commenced  as  soon 

a.s   the    tendency  to    deformity  is   discovered. 

Many  times  daily,  gentle  straightening  should 

be  done  by  making  pressure  upon  the  apex  of 

the  outward   curve,   while   counterpressure   is 

made  at  the  inner  malleolus.    When  the  bones 

are  still  springy  much  benefit  can  be  obtained. 

[CAL     Appliances.  —  In     out-knee 

sure  cKti  only  be  secured  by  fixing 

|th  a  stiff  Kpliiit  extending  to  the 

or    to    the    pelvis.     The   point   of 

I'ard  should  be  opposite   the    knee, 

[opposing  pads  being  placed  at  the 

an<l   inner  thigh.     The    apparatus 

|ched  to  the  shoe  either  by  stirrup, 

^th  extending  into  the   heel,  or  by 

e  worn  within  the  shoe. 

form  of  apparatus  is  shown  in 
[he  position  of  the  curved  pelvic 
regulated  by  a  posterior  strap. 
Uegs,  uniiceompanied  by  out-knee, 
[is  need  not  extend  above  the  upper 
ipparaliis  is  applied  to  both  legs 
Inching  of  the  scrotum  must  be 
linst.      In  bowing  below   the   knee, 

pads  should  be  opposite  the  internal  malleolus  and  the 
[dyle  of  the  femur,  while  the  fulcrum  pad  should  be  at  a 
te  the  greatest  point  of  curvature  in  the  lower  leg  (Fig.  258). 
uprightii  are  used,  the  improvement  gained  can  be  continued 


and  Lavetl), 


Fio.  258. -- BoW'les    brace    with 
single  upright  (Leots). 
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by  bending  the  apparatus  to  a  straighter  line  each  njonth,  or  by 
lengthening  the  inner  upright  frequently  at  the  screw  holes. 

Operative  TreatmenL — Forcible  Immediate  Straightexing- — (a) 
By  hands;  (6)  by  osteoclast. 

(a)  ^JanuaL—hl  childi-en  under  three  years  of  age,  especially  where 
the  hick  of  intelligence  or  the  impoverished  condition  of  the  parents  renders 
needed  attention  improhahle,  straightening  can  be  effected  by  a  strong 
Burgeon  placing  the  a}>ex  of  the  curve  on  the  fibular  side,  upon  a  wooden 
block  of  triangular  form  (Fig.  619,  p.  680).     By  a  sudden  quick,  strong 


'Irertuitiok   frmctur**   of    tilti* 


i1,i.»v|    ^l^■    kiMl'Ifti    forrililit    Itaii'f    prr> 


inovprnent,  guarding  the  eiVti.liysis  at  the  malleolus  with  one  hand  and 
the  upper  tibia  with  the  other,  a  gueenstick  KRArn  rk  is  readily  pro* 
<iuced  and  the  limb  at  once  oveiYorrected  (Fig,  250).  A  sand-bag  or 
hard  bandage  is  too  yielding  for  a  fulcrum.  Failure  to  fracture  occurs 
more  fi-equently  from  timidity  than  from  lack  of  strength.  A  plaj?tcr-of« 
Paris  encasement  should  be  at  once  a[)phod,  maintaining  the  slightly  over- 
corrected  position  for  four  weeks,  after  which  the  child  can  walk  upon  the 
east  for  two  weeks  more.  Under  the  above  circumstances  this  is  the 
quickest  and  most  certain  form  of  relief.  The  bones  heal  a.s  in  a  simple 
fracture.  This  methotl  and  osteoclasis  are  best  applicable  to  long  curves 
involving  the  entire  length  of  the  bone.  When  the  curve  is  sharp  and  npar 
the  knee  or  ankle,  osteotomy  is  sar<  r  Mud  ^*ccurcs  a  defimte  point  of  fracture* 

20 
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ostp:otomy  for  bow-legs. 


(b)  Osteoclasis. ^In  older  chikiron  a  .similar  greenstlrk  fracture  and 
over-straijL^htening  may  be  accomplished  by  the  osteoclast  (Cirattan  or 
Rizzoli,  Fig,  250,  p.  .3(M)).  The  more  rapid  the  action  of  the  osteoclast  the 
shorter  time  will  the  soft  tissues  be  subjected  to  pi'easui'e  and  its  conse- 
quences.    As  soon  as  the  tibia  snaps,  the  correction  can  be  completed  by 

manual  power,  t'ai-e  mii^t  be  taken  in  arranging 
tlie  ost-eoclasl  tltat  the  epiphyses  are  not  injun^il. 
Osteotomy.  —  Linear  osteotomy  is  the 
operation  of  choice  in  angular  and  severe  out- 
howings  where  apparatus  lias  failed  to  cure 
by  the  time  the  child  has  reached  the  age  of 
three  years,  and  also  in  all  cases  of  anterior 
curvatuixi  of  the  tibia.' 

The  results  of  osteotomy  are  shown  in 
Figs.  260  and  26 L  The  bowing  before  opera- 
tion was  severe. 

The  technic  of  the  operation  has  been  fully 
drscribed   and  need  not  be  repeated   (p.  290), 


Fio,  2fi0.— Rfjtuit  of  oAtfotomies 
of  tibiir  nntl   Itbulw  for  liow-l<r«(4. 


Fia.  2fll, — L«ig8  o^teotomizpul   fnr  <iloiible  bow-lQgi. 


The  bone  section  is  made  at  the  point  of  greatest  deformity.  If  the 
section  is  high  up  near  the  tubercle  of  the  tibia,  care  should  be  taken 
to  avoid  wountling  the  anterior  tibial  arter>\  Should  the  posterior 
tibial  be  injured  by  a  too  fi*ee  section  of  the  rear  tibial  wall,  the  artery 
should  be  exposed  and  sutured  or  tied.  The  tibia  is  first  divided  and 
in  adolescents  the  fibula  is  also  cut  through.  A  greenstick  fracture  is 
then  produced  by  sudden  bending  over  a  wooden  fulcnim.  Slight  over- 
correction sht>uld  l^e  the  rule.  The  wound  will  require  only  a  single  catgut 
stitch.  To  eiiiiure  accuracy  of  reduction  before  the  application  of  dressings 
the  surgeon  should  stand  in  line  with  the  leg  to  note  particularly  the  exact 


*  Willard,  Article  on  Bowed  Legs,  Afihhurst^s  Intemat.  Encyclop.  fif  Surg.,  \ii,  450* 
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re-position  desired,  while  an  assistant  applies  the  gypsum  bandage.  This 
position  should  be  maintained  until  the  plaster-of-Paris  has  become  firm. 
In  the  application  of  this  dressing  the  fractured  portion  should  first  be 
thoroughly  fixed,  leaving  foot  and  thigh  until  the  end  of  the  dressing; 
better  rectification  can  thus  be  secured.*  A  very  thin  layer  of  cotton  is 
sufficient  to  relieve  any  dangerous  pressure  upon  prominent  points,  or  a 
flannel  bandage  may  be  applied  from  toes  to  the  upper  thigh,  a  zinc  strip 
being  inserted  so  that  the  cast  may  be  cut  open  in  front  before  it  is  thor- 
oughly hardened  (p.  244).  This  permits  spreading  of  the  cast  in  case  of 
pain  and  also  easy  removal  at  the  end  of  treatment.  If  shrinkage  of  the 
limb  occurs,  the  cast  may  be  tightened  by  a  bandage.  Metal,  binder's 
board,  wood  or  other  material  may  be  employed  as  splints  but  are  not 
equal  to  g>'psum.  If  the  operation  has  been  thoroughly  aseptic,  the  cast 
need  not  be  opened  until  such  time  as  the  fracture  is  healed,  from  four  to 
six  weeks,  dependent  upon  the  solidity  and  vitality  of  the  bone.  In 
cases  where  the  patient  is  unable  to  sup- 
ply apparatus,  the  child  may  run  about 
upon  the  cast  for  several  weeks  as  a  pre- 
caution against  subsequent  bending  of  the 
callus.  If  the  curvature  is  a  bad  one  and 
the  bones  not  fully  hardened,  a  supporting 
apparatus  should  be  worn  for  six  months. 

ANTERIOR  CURVATURE  OF  THE  TIBIA 
AND  FIBULA. 

Anterior  curve  is  one  of  the  common 
results  of  rickets.  It  may  be  of  moderate 
degree,  as  seen  in  Fig.  262,  or  so  extreme 
that  the  skin  on  the  ant<»rior  part  of  the 
leg  may  rest  near  th(»  dorsum  of  the  foot, 
as  in  Fig.  263. 

The  tibia  is  often  flattened,  known  us 
"sabre-shin,"  and  the  projecting  edge  is 
so  thin  and  dose  to  the  skin  that  the  pres- 
sure of  apparatus  cannot  be  borne  without 
ulceration  and  a  brace  is  useless.-  A  mod- 
erate degree  of  out  curving  or  knock-knee 
or  fiat-foot  may  ccn^xist. 

Treatment. — Lineah  osteotomy  is  indicated  in  all  severe  ca.ses  of 
anterior  curvature.  For  technic  st^  Knock-knee  (p.  296).  After  both 
bones  have  been  divided  and  the  tendo-.Vchillis  sectioned,  when  the 
deformity  is  sharply  angular,  extreme  force  ov(»r  the  sand-bag  fulcrum 
may  be  necessary  to  bring  the  bones  into  a  rea.sonably  straight  line.  The 
corkscrew  cases  (Fig.  251)  will  require  multiple  osteotomies.  Care  should  be 
taken  in  applying  the  force  that  the  fragments  are  not  displaced.     The 


Fi<;.  2«i2.  — Anteri<»r  ItowinK  "f  !««•*,  with 
fei'ble  loconiotjon. 


'  Willani,  Osteotomy,  Tr.  Anier.  Orth.  Assoc.,  i,  138;  Phila.  Meti.  and  Surg.  Re- 
porter, Ix,  Co. 

» Gibnev,  Trans.  Acad.  Me<l.,  New  York,  1886,  xlv. 
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fractured  portion  must  be  dressed  while  the  limb  is  held  by  the  surgeon 
in  the  exact  position  desired,  with  slight  over-correction,  the  ankle  and 
knee  and  thigh  portions  of  the  plaster  cast  being  dressed  after  the  fractured 
it'gion  ha,s  been  ent'losed.  By  tliis  maneuver  a  much  more  aecurate  adapta- 
tion of  the  fracture  can  l^e  .secured  and  finger  indentations  of  the  plaster 
avoided  (p.  246).  The  msultd  of  linear  osteotomies  are  seen  in  Figs.  264 
and  265,  taken  from  cases  of  severe  bowing. 

A  w^EUfJE-SHAPEn  or  crKEiFouM  osTEoTOMV  is  rarely  necessary  even 
in  severe  anterior  curves  of  the  tibia,  since  a  straight  position  may  he 
secured  by  tenotomy  of  the  temlo*Achiilis  and  strong  forcible  straighten- 
ing of  the  bone  after  linear  section.  When  a  wedge-shaped  section  is 
removed  from  the  bone,  the  injur>'  to  the  soft  parts  and  the  dangers  of 
infection  are  greatly  increased.  The  V-shaped  gap  made  in  the  posterior 
aspect  of  the  bone  by  the  straightening  process  in   linear  osteotomy  is 


I    iowrr  part  i 
in  Fir,  IfOI. 


Flo.  2fi4.— xSttTn©  pntirat  nil  Fi«.  2r»3  after 

Oftt<^>tOIlU(BS, 


readily  filled  with  callus  and  the  bone  made  just  as  strong  as  by  the  wedge- 
shaped  operation.  Only  in  angular  malunion  following  fracture,  is  there 
any  neressity  for  osseous  suture.  If  out-knee  or  genu  varum  is  associated 
with  how-leg,  an  additional  osteotomy  of  the  condyles  of  the  femur  may 
occasionally  be  necessary.  The  employment  of  support  is  advisable  for 
sL\  months  (Fig.  266;. 

Summary  of  Treatment  of  Bowed  Legs. — 1.  Lateral  bowing  of  the  legs 
during  thtr  soft  anil  springy  stages  is  to  be  corrected  liy  manual  rectifica- 
tion or  by  the  use  of  apparatus.  A  long  curved  out-bowing  accom- 
panied by  out-knee  can  be  overcome  by  mechanical  measures  in  young 
children.     In  anterior  tibial  curves,  apparatus  is  useless. 

2.  Forcible  manual  fracture  over  a  wooden  fulcrum  and  the  produc- 
tion of  a  grc^enstick  fracture,  especially  in  cases  where  the  parents  cannot 
or  will  not  attend  to  the  adjustment  of  apparatus,  is  the  best  operation 
for  young  children. 

3.  Osteoclasis  is  not  as  accurate  as  osteotomy  and  is  accompanied 
by  greater  injury  to  the  soft  tissues  and  epiphyses. 
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4.  Aseptic  linear  osteotomy  gives  uniformly  good  results  without 
suppuration  and  is  the  operation  of  choice.  Wedge-shaped  osteotomy  is 
rarely  necessary  even  in  anterior  curves. 

5.  Plaster  of  Paris  is  the  simplest  and  most  effective  material  for 
securing    accurate    position    and    maintaining 

»^^^^^    ^^^^^         absolute  fixation. 
^^^^H     ^^^^H  6.    The  Esmarch   bandage  is  undesirable 

^^^^1     ^^^^1         during  operation. 


Fio.  2i\.'K  —lAf^s  nmtlv  .•.trainht  by 
multiple  o.^tcotuiiiie^. 


Fi<;.  2<W. — Support  for  anterior  curve  of  lower  I( 
(linwlfordand  Ixjvett.) 


COXA   VARA. 

The  X-ray  has  disclosed  many  variations  and  irregularities  of  deforma- 
tion of  the  head  an<l  nei'k  of  the  femur  and  of  the  acetabulum  which  twenty 
years  ago  were  faultily  chissifieil  only  as  congenital  dislocations  of  the  hip. 

Coxa  vara  is  the  name  inappropriately  applieil  to  a  misshapen  condi- 
tion of  th(»  upiH»r  end  of  the  femur  in  which  the  head  and  neck  are  placed 
at  a  right  or  an  acute  angle  to  the  shaft  (Hg.  207,  s).  In  coxa  valga  the 
angle  is  ohtus<*  (Fig.  -ti7, 1).     Coxa  vara  is  usually  the  n^sult  of  late  rickets. 

Not  only  may  the  neck  be  altered  in  its  angle  to  the  shaft,  as  in  coxa 
vara  a<lolescentiuin  and  in  arthritis  deformans  coxa,  but  the  head  itself 
may  be  bent  (Fig.  2()S)  sharply  upon  the  neck. 

In  children  fracturt^  of  the  neck  or  ei)i]>hysoal  separation  with  union 
at  an  angle,  from  weight-bearing,  may  later  slowly  result  in  a  position  similar 
to  coxa  vara  and  be  mistaken  for  it  in  later  life;  these  are  the  cases  of 
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TRAUMATIC  COXA  VARA,    Motloii  is  limited  in  one  or  more  directions;  limp 
and  shorteaiiig  occur  and  the  pelvis  i^  tilted.    Congenital  cases  are  rare.' 

Two-thirds  of  the  caaes  are  found  in  adolescent  males  from  occupational 
causes  associated  with  late  rickets,  osteomalacia,  infantile  paralysis, 
epiphyseal  disease  or  irregularily ,  traumatism  or  bone  deposits.  The  deform- 
ity is  also  found  in  connection  with  rrcliiiism,  dwarfism,  chondrodystrophia 
and  osteogenesis  impeifecta. 

Static  or  coxa  vara  adolcs- 
CENTiuM  is  due  to  defective  nutri- 
tion— LATE    UlCKKTS — pOSSlblv   to    a 

tuberculous   taint,  with   subtsequent     ^^^  ■^^^^^^^^^^^_       . 

yielding    of    the    neck    even    to    a 
right  an^lc. 


Fui.  2«i7. —  1,  an«!«*  «f  nifk  «f  ftsmur  wttJi  "liaft  in 
eoxiivftlga:  2.  normal  angle;  3  ntigleincnvn  vnru. 


Fia,  2(i8, — SUarp  bending  of  licml   nf  fi'iuui'  ui«jn 
neck,  in  hue  rickei.s. 


Symptoms. — The  condition  is  sometimes  unilateral.  Pain,  muscular 
rout ract ion.  limping,  shorteiiiiiii  of  the  leg  with  outward  rotation  of  the 
foot  are  the  most  prominent  symptoms,  with  limitation  of  abduction, 
inward  rotation  and  flexion.  The  trochanter  is  higher  than  normal.  In 
bilateral  cases  the  waddling  gait,  ^vhile  resembling  that  of  congenital  dis- 
location, is  accomparded  by  knock-knee  or  fhit-foot.  and  lordosis  is  absent. 
Pain  and  tenderness  nuiy  be  local  or  transmitteil  ilown  the  thigh  as  low  as 
the  knee.  Shurteiung  of  half  an  inch  will  produce  a  limp  that  will  intMTase 
from  tilting  of  the  pelvis.  Scoliosis  if  present  wUl  he  due  to  the  difference 
in  the  length  of  the  limbs. 

In  extreme  ca.sfs  of  deformity  the  head  may  approach  the  lesser  tro- 
chanter and  walking  will  be  pabiful,  as  the  trochanter  and  neck  strike 
against  the  upper  border  of  the  acetabulum.  The  inability  to  abduct  the 
thighs,  in  bilateral  cases,  will  cause  one  knee  in  w^alking  to  be  brought  only 
up  to  the  rear  of  the  other.  In  extreme  cases  if  the  thigh  is  flexed  to  a 
right  angle  with  the  trunk,  the  foot  will  be  carried  across  the  opposite  knee 
(Fig.  698,  p.  748).  A  radiogram  of  the  hip  is  always  desirable  in  these 
cases  and  in  addition  to  the  clinical  symptoms  will  assist  in  diagnosis. 
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Diagnosis. — The  shortening  in  coxa  vara  Ls  noticed  early*  in  tul>ercu- 

lous  hip  disease  it  comos  late.  The  thirkeniiig;  about  the  joints  the  fixation 
and  flexion  and  finally  suppuration  are  all  present  in  hip  dii^ease.  In  coxa 
vara,  motion  is  fre*|uently  limited  only  in  abduction.  Congenital  disloca- 
tion of  the  hip  will  be  disclo.sed  by  the  X-ray.  The  distortions  of  the  necic 
of  the  femur  caused  by  prolonged  siltin;i£  on  the  floor  in  flail  leg.s  frotn  infan- 
tile paraly.sis,  will  be  accompanied  ijy  other  typical  symptoms  (p.  612), 
but  slight  cases  of  anterior  poliomy- 
elitis will  sometimes  be  puzzling  until 
the  X-ray  is  used. 

Treatment. —  If  tliscovett*d  early, 
weight -bearing  shoukl  be  prohibited. 
Extension  in  the  horizontal  line  is 
iisefid.  A  WiU king  perineal  support  and 
crutches  are  often  i>f  advantage  (Fi*: 
424).  Internally,  antirhachitic  or  anli- 
>yphilitic  remedies  are  to  be  use<L 
while  special  benefit  will  be  derived  from 
sunshine,  out-door  life  (Fig,  .125,  p.  MSI) 
and  the  avoidance  of  locomotion.  Mas- 
sage, gjmnastic  exercises  and  outwujd 
stretching  should  be  per«everetl  in  for 
a  long  period  of  lime. 

In  a  caise  observed  by  the  author, 
extreme  olKJsity  with  late  rickets  was 
the  evi<lent  <^au.se;  the  boy  at  thirteen 
weighed  two  hundred  pounds  and  his 
thigh  was  twenty-eight  inches  in  cir- 
cumference. As  the  neck  yielded >  the 
upper  surface  impinged  upon  the  rim 
of    the    acetabulum,    and     the     jx^lvis 

gradually  tilted  until  it  stood  at  an  angle  of  45  degrees  with  the  median 
bne,  and  extreme  rotary  lateral  curvature  of  the  spine  resulted  (Fig.  2t>9). 
Ab<luction  was  impossible  and  all  the  movements  at  the  hip  were  limited. 
In  lying,  when  the  jielvis  was  straighteneil,  the  foot  wa^  carried  ten 
inches  acro.sH  its  fellow  and  the  lad  could  progress  only  on  crutt^hes. 
A  linear  intertrochanteric  o.steotomy  and  fixation  in  ab<iucted  position 
for  eight  weeks  resulted  in  good  locomotion  without  a  cane  ant  I  with 
limb  in  excellent  position. 

Operative  Measures. — (1)  Myotomy  of  the  adductors  with  forcible 
abduction  and  retention  by  gypsum  bandage  for  months;  (2)  linear  osteot- 
omy, subtrochanteric  or  at  the  neck  just  above  the  trochanters;  (3)  cunei- 
form osteotomy— *a  wedge-ahaped  section  taken  from  the  outer  side  of 
the  femur  l^elow  the  trochanters  (Fig.  270,  .1). 

In  FOHciBLt:  ABorrrioN,  the  power  is  appUe*l  to  the  abaft  of  the  femur, 
the  upper  rim  of  the  acetabulum  being  the  fulcrum  and  the  femoral 
head  the  weight. 

In  LINEAR  osTEOTOMV  below  the  trochanter  major,  opposite  the  minor, 
the  shaft  of  the  bone  is  carried  to  abduction  and  the  <  -^shaped  gap  upon 
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of  the  femur  is  allowed  to  fill  with  callus.  In  cuneiform 
I  wedge-shaped  section,  >,  one-half  to  three-fourths  of  an  inch 

amoved  from  the  outer  side  opposite  the  lesser  trochanter  and 
laurfaces  are  brought  into  apposition  (Fig.  270,  2).  In  either 
should  take  the  place  of  complete  fracture  and  displacement 
1  voided.'  A  linear  osteotomy  involves  less  injury  to  soft  tissues 
-shaped  method.  After  any  of  these  operations  the  femur 
'd  with  p!aster-of- Paris  far  out  in  the  abducted  position  for 
[eeks  and  union  secured  at  such  an  angle  that  when  the  limb 

trought  to  the  ntraight  line  with  the  body  (Fig.  270,  3)  the 
Ler  and  neck  will  not  impinge  upon  the  upper  border  of  the 
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vara.    1,  wcslge  &f  boni;,  A,  re- 

;    %  tlifift  nbdueted  luid  fLted 

n  t&kert  pllAC« ;    3,  re(itor«tton 

line  ATter  Iwci  montlu^,  bntigs 

IriTiAt   rflfltitm  with  nc^labulum. 


Fia.  271. —  1,  separation  at  epiphyseal  line  of 
head  of  femur;  2,  restoration  by  forcibly  abduct- 
ing the  femur,  using  the  roof  of  acetabulum  as  ful< 
crum  :  3,  restoration  of  sliaft  to  straight  line 
after  eight  weeks  of  fixation  in  abduction.  (After 
Whitman.) 


The  cast  should  of  course  include  both  trunk  and  limb. 
itment  will  co^^^ist  in  massage,  active  and  passive  gymnastic 

ipulntiona  and  movements. 

|c  Coxa  Vara  from  Fracture  of  the  Neck  or  Epiphyseal  Separa- 
itti  lain  wxy  ably  called  the  attention  of  the  profession  to  the 

lie  mnk  of  tho  f<*mur  produced  by  fracture  or  by  epiphyseal 
11  f  uTuluij:rioHt*d,  the  fragment  or  the  head  becomes  united  to 

fnlHe  fin^h'  Hiiiiilar  to  a  coxa  vara.  After  a  severe  traumatism 
jh  diwjjhiliiy,  i^uch  iin  accident  should  always  be  suspected  and 
^li^'^l.  Hliould  a  separation  or  fracture  be  discovered,  it  should 
leated  by  tht*  forcible  abduction  of  the  femur  under  ether, 
|i})pi»r  banlet"  of  the  acetabulum  as  a  fulcrum  to  bring  the  sep- 

\,\\i  \*um,  Vn\\.  Mini  Mag.,  July,  1900,  xiii,  340. 

MtMl,  Uri'ortI,  July  25,  1K93;  Ann.  of  Surg.,  June,  1897;  xxxi,  145;  xxxvi, 
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arated  hear!  into  normal  line  with  tlip  nerk  (Fig.  271,  l).  A  gypsum  baml- 
age  from  thorax  to  foot,  retaining  the  limb  in  the  extreme  abilueteil  position 
(Fig.  271,2)  for  six  or  eight  weeks,  will  serure  union,  after  which  mtii^sage 
and  gymna.sties  will  iTstom  motion  to  the  joint  with  the  head  in  normal 
relation  to  the  neek  (Fig.  271,  3). 

COXA    VALGA    OR   COLLUM   VALGUM. 

Coxa  valga  is  the  designation  given  to  an  angle  of  the  femoral  head 
and  neck  with  the  ?^hiift  more  or  less  obtuse  than  normal  j  in  some  caaea 
reaching  almost  to  a  straight  line  '  (Fig.  2G7,  1,  p.  310). 


Fiij.  2r2.^Co?va  valga  m  paralytic  who  liad  never  walked;  nenkof  femtirin  nearly  stmjglit  line  with  shaft. 


Alsberg's  rule  for  determining  the  relations  of  the  net-k  and  the  shaft 
allows  a  deviation  from  the  normal  of  29  to  41  tiegrees.  Below  21*  rlegrees  the 
angle  verges  toward  coxa  vara;  above  50  degreei^.  the  angle  constitutes 
coxa  valga.  In  Mikulicz's  schedule  the  normal  angle  ranges  from  110  to  135 
degrees.  Co.xa  valga  or  vara  or  other  deviations  of  the  neck  may  be  the 
result  of  rickets,  osteonndacta,  pelvic  bone  disease,  epiphyseal  injuries 
before  or  after  birth,  nrtliriUs,  dcfjo.sits  about  the  joint,  knock-knee,  con- 
genital dislocation  or  infantile  paralysis.  Valga  is  not  commonly  notice- 
able, a  change  of  angle  of  55  degrees  seldom  producing  serious  inter- 
ference with  locomotion.    In  paralytics  the  sitting  position  upon  the  floor 

*  Am.  Jour.  Orth.  Suig.,  vol.  iv,  No.  3,  p.  2! 4. 
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ilren,  together  with  the  absence  of   weight-bearing,  often 

the  angle  (Fig.  272).     In  flail  legs,  superadded  action  of  a 

psoas  upon  the  lesser  trochanter  will  add  to  the  deformity, 

|>eing  toward  valga.    The  altered  position  of  the  well  leg  in 

loVomotion  in  hip  disease,  will  also  account  for  distortion 

bone. 

troeliunter  is  flattened  and  is  often  below  Nelaton's  line 

AcliliK'ti(jn  is  limited  and  the  child  is  late  in  walking.    The 

|v,  the  patient  in  bilateral  cases  swaying  the  body  from  side 

i:^  sometimes  present,  frequently  absent.     The  leg  is  often 

ulJy  or  abducted.    Slight  scoliosis  may  be  seen  when  one 

luid  the  gluteals  may  be  atrophied.    The  X-ray  will  confirm 

ptonii^. 

—Fixation  of  a  coxa  valga  in  the  position  of  exaggerated 
inward  rotation  even  for  a  long  period  of   time  does  not 
imrh  help.     Tenotomy  of  the  abductors  has  been  tried  but 
1  much  improvement  in  function.     In  severe  cases,  a  sub- 
It  eotomy  with  fixation  in  adduction  will  slightly  benefit. 

SYPHILIS.   INHERITED. 

yphilis  may  be  hereditary,  transmitted  from  father  or 
L'iRKU  at  birth  by  direct  infection  from  a  primary  sore  in 
he  mother,  or  later  from  the  nipple  of  the  mother  or  from 

iitact  with  the  infection.    Older  children  may  be  inoculated 

|li  a  dii*eaaed  parent  or  by  coming  in  contact  with  any  soiled 

IS  may  be  infected  through  the  sperm  of  the  father  without 

le  mother,  the  latter  becoming  immune  by  absorption  of 
('d  by  the  child.     In  infection  through  the  mother's  ovum, 

|r  child  i8  usually  severe.  If  the  mother  becomes  infected 
gnancy^   vigorous  antisyphilitic  treatment  of  both  father 

|ui^t  l>e  mstituted,  with  segregation  of  the  husband.  The 
ti-oated  an  infant  with  syphilitic  spondylitis  and  secured 
lilt,  although  the  mother  had  been  infected  by  her  husband 

|y  iiHnith.s  of  pregnancy  and  treatment  neglected. 
^}  phili^  may  be  transmitted  by  the  father  during  either  the 
mdary  stiige  of  his  infection  and  occasionally  in  the  tertiary 
he  mother  even  many  years  after  a  tertiary  attack.*     The 

|ild  are  often  both  infected  by  the  father,  but  nearly  25  per 
nier  eiicaiJe,  although  by  "  choc  en  retour  "  the  mother  may 
i»  of  the  disease,  maternal  immunity  being  uncertain.     A 

|f*  somelimes  escapes  infection  from  a  syphilitic  child  but 
healthy  wet  nurse  is  liable  to  be  attacked.  An  apparently 
r  may,  however,  later  develop  tertiary  symptoms.     A  fetus 

|either  father  or  mother  is  likely  to  be  aborted  dead  and 
iages  ma}'  follow.    After  some  years  a  fetus  may  be  carried 

|it  will  die  early,  and  still  later  a  healthy  child  may  be  pro- 
may  be  an  alternation  of  healthy  and  syphilitic  children. 
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The  spermatozoicls  of  the  father  during  the  primary  stage  of  his  infec- 
tion arc  liable  to  infect  both  mother  and  r*hihl.  Later  the  father  will  beget 
ehiklren  with  varioii?*  forms  of  malnutrition.  Naturally  the  mother  is 
more  likely  than  tho  father  to  transmit  nyplulis  to  the  child  as  her  influence 
is  of  long  duration  and  of  clo.se  intra-uterine  and  post-natal  life.  The 
mortality  from  abortion.^  and  from  .subsequent  ileath.s  reaches  from  60 
to  70  per  cent.  If  the  hei*editar\'  syphilitic  survive,  they  may  transmit 
the  disease*  to  a  second  generation,  even  though  themselves  free  from 
personal  infection. 

Symptoms,— The  j^ymptoms  in  the  infant,  which  may  appear  soon 
Pter  birth,  or  even  as  late  as  six  years,  are  usually  those  of  the  secondary 
stage.  The  mucous  orifices  at  nose,  mouth  and  anus  are  especially  liable 
to  patches;  the  child  is  marasmic,  puny,  pinched, 
feeble,  irritable  aufl  with  extn^mely  faulty  diges- 
tion and  nutrition.  The  virulence  of  the  sym]>- 
toms  will  <lepend  largely  upon  w  bet  her  the 
mother  haa  been  properly  treated  during  her 
pregnancy.  Enuiciation,  together  with  lesions  of 
8kin  or  mucous  membrane  make  their  appear- 
ances, leaving  cofTce-cnloit'd  stains.  Scaly  or 
bullous  eruptions  on  palms  of  hands  and  feet, 
rhagades,  fissures,  anemia,  notched  teeth,  inter- 
stitial keratitis,  etc.,  may  follow.  Cranial  thick- 
enings are  usually  in  the  region  of  tlie  anterior 
fontanelle.  Bulging  of  the  foix'heatl  is  due  to 
catarrh  of  the  Schneiderian  membrane  that  pro- 
duces sniffles  and  later  caries  of  the  nasal  bones 
with  flattening  of  the  nose.  Craniotabes  or  thinned 
skull,  lione  lesions,  epiphysitis^  osteochondritis 
anil  osteoph}^ic  deposits  .sometimes  appear  early. 

The   irregular  ossification    of    the    cartilage 
cells  gives  an   uncertain  ragged   appearance   to 

the  epiphyseal  line  under  the  X-ray.  S]>ontaneous  separation  only  rarely 
occurs.  If  the  periosteum  is  thickened  almut  the  epi]»hysis  a  dist(»rtion 
resembling  dislocation  or  fracturc  may  be  simulated.  In  the  shaft,  the 
cortex  or  tne  endo.steum  is  thickened  partially  obliterating  the  medul- 
lary canal.  <iummata  in  the  epiphyses  simulate  tuberculosis  of  the  joint. 
(fUmmata  in  tbe  marrow  of  the  plalanges  give  spindle-shaped  swellings 
similar  to  tuberculous  spina  ventosa  (p.  56ft).  Nodes  on  the  jx^riosteum 
of  the  shaft  are  not  uncommon.  The  epiphyses  may  be  completely 
destroyed  or  loosened  by  granulation  tissue  antl  yet  recover  under  proper 
treatment  with  union  and  fair  function.  If  mixed  infection  from  other 
cocci  oc'curs,  the  p(»riosteum  and  bone  b<»come  affectetl  and  suppuration 
anil  caries  take  place,  or  extensive  osteomyelitis  may  necrose  a  large 
area  of  bone;  the  neighboring  joint  is  usually  involved  early. 

Periostitis  and  ostitis  of  the  chronic  type  of  thickening  rarely  appear 
in  early  life  but  may  show  from  the  fifth  to  the  tenth  year  (Fig,  273).  The 
most  commonly  involved  bones  are  the  tibia  and  the  ulna.  The  thickened 
and  forward  curve  of  the  tibia,  resembhng  rickets,  has  received  the  name 
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The  swelling  may  be  hard,  gummatous  or  suppurative, 
tion  of  sequestra.  Often  several  bones  are  afifected. 
symptoms  appear  in  the  first  months  of  life.  Local  tender- 
mi  swelling  worse  at  night  are  evident  at  one  or  more  epiphy- 
thickening  and  deformity.  The  indisposition  of  the  child  to 
5s  has  given  rise  to  the  term  syphilitic  pseudoparalysis. 
Ises  may  subside  under  treatment,  the  more  severe  ones  go 
tion  or  osteomyelitis  or  death.*  Congenital  deformities  of 
are  common  and  the  children  of  syphilitic  parents  are 
e  to  develop  feeble-mindedness,  idiocy,  cerebral  spastic 
palsy  and  other  nervous  disorders. 

A  man  must  always  pay  dearly  for 
lack  of  self-control,  but  with  these  frightful 
results  before  him  it  is  strange  that  any 
rational  man  will,  for  a  few  moments  of 
self-gratification,  sacrifice  not  only  his 
hope  of  future  marital  happiness,  but  also 
the  life  of  his  wife  and  children. 

In  congenital  syphilis  the  first  set  of 
teeth  will  indicate  faulty  nutrition  and 
defective  blood  supply  to  the  teeth  sacs, 
resulting  in  defective  enamel  with  altered 
soft  dentine  and  various  irregularities  of 
formation.  The  typical  Hutchinson's  teeth 
(Fig.  274)  are  the  permanent  central 
incisors  which  are  notched  crescentically 
and  obliquely  at  their  free  borders.  This 
notching  differs  from  the  roughening  and 
defective  enamel  of  early  measles  or  other 
exanthems. 

Diagnosis. — As  a  rule  the  clinical  symp- 
toms and  the  speedy  effect  of  antisyphilitic 
treatment  are  sufficient  to  establish  the  diag- 
nosis between  syphilis  and  tuberculosis. 
ubt,  a  differential  serum-reaction  diagnosis  may  be  tried.* 
rough t  in  contact  with  the  specific  antibody  should  give  a 
plement.    The  reaction  of  hemolysis  is  the  rendering  trans- 
paque  auapension  of  blood-corpuscles, 
rmann  diagnosis  is  not  adapted  to  children.'     It  is  as  yet 
that   the   specific   microbe  is  the  Spirochwta  pallidaf  Tre- 
/  but  this  thin  filiform  spiral  protozoon  has  been  discovered 
ases  of  syphilis  both  in  the  new-born  and  in  the  fetus,  in 
on  than  in  adults.    The  butyric  acid  reaction  is  sometimes 
hi).     Lymphocytosis  is  common  but  is  not  diagnostic. 
ng  of  the  epiphysis  in  inherited  syphilis  comes  on  earlier 
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than  in  bcurvt.  The  latter  does  not  appear  until  after  malnutrition  is 
in  evidence  for  several  months. 

The  diagnosis  from  bone  or  joint  tuberculosis,  infectious  epiphysitis 
and  OSTEOMYELITIS  is  sometimes  difficult  and  will  depend  upon  the  presence 
of  other  syphilitic  symptoms.  Multiplicity  of  lesions  point  to  S3rphili8; 
curved  bones  to  rickets;  hydrarthrosis  and  ankylosis  rather  to  tuberculoalB. 
Tuberculin  tests  (p.  375)  and  the  inoculation  of  guinea-pigs  will  deter- 
mine the  diagnosis.  Gummata  in  the  vertebrse  closely  resemble  spinal 
tuberculosis. 

Osteomyelitis  will  be  recognized  by  the  presence  of  pyogenic  organ- 
isms; actinomycosis  by  the  distinctive  granules.  The  X-ray  is  valuable 
in  showing  thickening  in  cortex  and  irregularity  of  contour.  The  periosteum 
will  be  thickened  and  the  medullary  cavity  indistinguishable. 

Treatment.  —  The  preventive  treatment  of  inherited  syphilis  is  of 
prime  importance. 

If  the  placenta  of  a  suspected  syphilitic  mother  can  be  demonstrated 
to  contain  syphilitic  toxins,  early  treatment  of  the  child  after  birth  will 
prevent  bone  and  joint  invasions.  The  serum  obtained  from  S3rphiliied 
monkeys,  if  it  is  mixed  with  organic  extracts,  or  the  serum  from  syphilitic 
patients,  and  guinea-pig  serum,  may  result  in  the  production  of  helpful 
antibodies. 

Every  pregnant  woman,  if  either  her  husband  or  herself  is  syphilitic, 
should  be  systematically  and  continuously  given  a  mixed  antisyphilitic 
treatment.  The  child  should  be  protected  during  birth  by  potassium  per- 
manganate flushings  of  the  vagina  and  the  mopping  of  the  vagina  with 
10  per  cent,  solution  silver  nitrate.  The  eyes  should  be  cleansed  immediately 
after  birth  and  corrosive  chloride  solution  1 :  4000  instilled  upon  the  con- 
junctiva to  prevent  the  ophthalmia  that  leads  to  blindness.  The  impor- 
tance of  early  treatment  in  this  disease  is  so  thoroughly  recognized  that 
Germany  and  Russia  have  special  institutions  for  treating  these  infants.* 

Inunctions. — If  syphilitic  symptoms  are  evident,  systematic  treat- 
meilt  must  be  at  once  instituted.  As  hypodermics  are  undesirable  for 
young  children,  mercurial  ointment  or  calomel  in  lanolin  may  be  employed 
by  inunction,  especially  for  congenital  bone  syphilis. 

For  an  infant,  unguentum  hydrarg>'ri,  one-half  strength,  is  applied 
upon  the  flannel  binder  for  twelve  hours  each  day  until  the  constitutional 
signs  of  blue  gums  and  fetid  breath  are  noted.  It  should  then  be  suspended 
for  a  few  days  but  resumed  at  the  end  of  a  week,  and  reapplied  every  alter- 
nate week.  Mercurial  vasogen  or  -mekciiiettes  may  aLso  be  used.  The 
mercurial  ointment  inunctions  may  be  applied  to  the  inner  side  of  thighs 
and  arms,  and  will  n»adily  yield  the  constitutional  ofTcct  of  the  drug  but 
must  be  carefully  watched.  Mercurial  vai)or  baths  also  can  be  given  to 
the  skin  or  by  inhalation.  Rapid  niercurialization  is  produced  by  intra- 
venous injection.s  of  lar^c  doses  of  bichloride.  The  author  has  administered 
i  grain  to  a  boy  of  sovcn  years  of  a^rc  In  adolescents,  hypodermics  of 
salicylate  of  mercur>'  arc  used. 

As  soon  as  the  evidoncos  of  malnutrition  and  indigestion  present  them- 
selves in  an  infant,  internal  medication  is  necessary.     The  author  has  found 

'  Deut.  med.  Woch.,  So.  19,  1006. 
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|tual  as  (loses  of  ^fi  j  to  ^jf  grain  of  mercuric  bichloride  given 
of  essence  of  pepsin,  well  diluted  with  sterile  water  after 
Under  this  treatment  the  fretful,  emaciated,  cachectic  baby 
low  j*igng  of  improvement.  The  treatment  must  be  con- 
iii*  any  e\idences  of  general  or  local  bone  and  joint  disease 

|jlder  children  the  protiodide  or  biniodide  in  appropriate 
substituted  or  Donovan's  solution  (liq.  hydr.  iod.  et  arsen.) 

hop  do8€*s,  alternated  ever}'  other  week  with  a  fraction  of  a 

I's  solution  of  arsenic.    Syrup  of  the  iodide  of  iron,  one  drop 

life,  or  the  fraction  of  a  grain  of  sodium  iodide  may  be  given. 

18  important.    The  infant's  skin  is  thoroughly  rubbed  each 

or  codliver  oiU    Gray  powder  also  can  be  used.    The  tonic 

ry  employed  as  indicated,  is  most  remarkable  in  bone  and 

land  induration  and  swelling  will  speedily  lessen.*  Iodine 
lied  to  the  epiphyses.     If  mixed  infection  occurs,  the  bone 

ll  l>e  ti^eattHl  as  noted  in  Osteomyelitis  (p.  597).     In  larger 

jel  suspended  in  olive  oil  or  vaseline  may  be  injected  into 
he  back  or  thigh  once  a  week.    The  dose  must  be  regulated 

he  child,  five  to  ten  centigrams  being  sufficient  for  an  adoles- 

Iodide  or  bichloride  with  bacterin  therapy  may  be  employed. 
The  prognosis  is  most  distressing.    The  mortality  reaches 

|r  cent,  in  the  first  two  years,  if  mother  and  child  are  untreated 
t  diseu.se  arises;  but  under  proper  care  of  both,  this  mortality 
reducc'tL    The  second  children  of  syphilitic  parents  are  less 

Ineaae  than  the  first,  as  the  mother  will  probably  have  been 
her  second  pi-egnancy.  An  infected  fetus  is  very  frequently 
earlier  children  of  a  syphilitic  father  or  mother  are  usually 
vphilitic  man  or  woman  with  primarj',  secondary,  or  tertiary 

[lid  kiss  a  chikL  Xo  syphilitic  man  or  woman  should  marry 
s  of  the  infection,  nor  until  after  at  least  two  years  of  abso- 
froni  any  symptoms  of  the  disease.  Not  infrequently  the 
^fiear  many  years  later,  es])ecially  after  an  illness,  and  the 
I  us  tran.smitted  to  offspring.  If  marriage  has  been  most 
uitracted,  continuous  watching  and  treatment  of  both  man 
^essary,  since  children  suffering  and  dying  from  hereditary 
but  be  a  reproach  and  a  horror  to  any  decent  man  or  woman. 
of  primary  disease  acquired  from  direct  infection  in  lewd 

|ho roughly  described  in  treatises  on  venereal  disease.  Syphi- 
in  children  from  kissing  or  contact  of  clothing  is   treated 

I  syphilitic  principles. 

IrODYSTROPHIA   fetalis— ACHONDROPLASIA. 

of  the  extremities  caused  by  fetal   defective  growth  of 

It  is  sometimes  mistaken  for  congenital  or  fetal  rickets,  but 

|l  from  rhachitis  by  the  fact  that  all  of  its  deformities  exist 

10  legs  are  always  disproportionally  short,  the  head  is  large, 

nd  the  sternum  usually  deformed  (Fig.  275). 

'  Hunkjn.  Calif.  State  Jour,  of  Med.,  xi.  2. 


CHONDRODYSTROPHIA— ACHONDROPLASIA. 


3iy 


Chondrodystrophia  is  a  disease  of  the  primordial  bone  cartilage  due* 
to  a  disturbance  in  the  row  formation  of  the  proliferating  cartilage  ceilt^* 
The  pathological  findings  are  similar  to  those  described  by  Virchow  in 
congenital  cretiuisni  and  congenital  rickets'  but  the  condition  is  probably 


Fio.  27A. — Choudrotiystrophi*  felaUf  :   tens  fhortcfied,  a 


t  from  hntJorit  of  tpint. 


independent  in  its  origin  (Fig.  276).  With  the  cesaalion  of  this  row  forma- 
tion, further  bone  development  becomes  impossible  and  ossification  occurs* 
Disturbance  of  the  thymus  secretion  may  account  for  this  condition,  a* 

*  N&Uuin,  Amer.  Jour.  MikI.  8€i.«  cxxWi,  600;  Mueller.  Wunlierfrer  meil.  ZeitMhrift.  l^^&i. 
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thymertomized  animals  ^  show  somewhat  similiir  bone  changes.  The  lower 
limbs  are  sometimes  so  shortened  that  the  chihl  can  walk  on  his  hands 
with  hh  body  hoiixontal,  as  in  a  case  dei^cnbed  by  the  author-  (Fig.  700, 


Fig.  27tK— TluBh  ami  Jeg  bones  of  child.  Fig.  275. 


p.  745)),  The  epiphyses  are  enlarged,  which  has  caused  the  condition  to  be 
confounded  with  fetal  rickets.  The  treatment  should  be  the  same  as  for 
rickets  (p.  289).  Surgical  measures  may  sometimes  improve  distortions 
after  an  X-ray  has  revealed  the  bony  deficiencies. 

^  Amer.  Jour.  Orth.  Surg.,  Oct.,  1907,  240. 

*  Willard,  Tr.  Amer.  Orthop.  Assoc.,  1904;  Amer.  Jour.  Med,  Sci,,  xi,  1904,  690. 
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The  author  has  seen  one  case  with  only  a  trunk  (f ortuhatiely  bom  dead) 
in  which  both  legs  and  both  arms  were  entirely  absent,  the  sites  of  the 
extremities  being  smooth  and  non-cicatricial. 

Cretinism  causes  even  greater  dwarfism  of  the  body  and  may  be  com- 
bined with  chondrodystrophia.  As  a  rule,  mental  deficiency  coexists. 
The  use  of  thyroid  extract  and  bone  marrow  are  helpful.' 

Gigantism  or  macrosomia,  and  nanism  or  microsomia  are  rare. 

OSTEOGENESIS  IMPERFECTA— IDIOPATHIC   FRAGILITAS. 

This  is  a  rare  condition,  the  result  of  defective  endosteal  and  periosteal 
osteoblasts  in  fetal  life  from  unknown  causes,  sometimes  hereditary.  Death 
of  the  child  before  birth  usually  occurs.'  The  condition  is  akin  to  chondro- 
DT8TB0PHIA  FETALIS  but  differs  in  its  pathology.'  It  differs  also  from 
the  asymmetry  of  congenital  deficiency  of  bones,  discussed  elsewhere 
(p.  756). 

The  bones  are  fragile  and  are  easily  fractured  but  the  disease  differs 
from  the  fragilitas  ossium  of  later  life.  The  condition  also  varies  from 
intra-uterine  rickets,  although  formerly  called  fetal  rickets  and  infantile 
osTEOiiALACiA.  Looser^  claims  that  the  morbid  anatomy  of  idiopathic 
osteopsathyrosis — fragilitas  ossium — is  similar  to  that  of  osteogenesb 
imperfecta. 

The  children  thus  infected  are  usually  small  with  short  or  deformed 
limbs.    The  skull  is  often  soft  and  flexible,  and  the  face  may  be  cretinoid. 

Treatment. — Great  care  in  handling  the  child  is  important  to  protect 
against  fracture.  It  should  be  kept  upon  a  Bradford  frame  (p.  422)  and 
especial  attention  given  to  hygienic  and  nutritional  measures.  Thyroid 
extract  and  bone  marrow  may  be  tried. 

FRAGILITAS   OSSIUM. 

Synonym:  Idiopathic  osteopfsathyroeis. 

Extreme  brittleness  of  bones  occurs  congenitally  but  may  residt  later 
from  various  conditions.  The  author  has  treated  various  members  of  a 
family  in  whom  32  fractures  have  occurred  and  the  condition  is  now  being 
transmitted  to  the  third  generation.  The  causative  accidents  in  these 
cases  were  usually  trivial,  the  defect  being  apparently  due  to  a  transmitted 
syphilitic  taint.  All  of  the  children  were  small,  almost  dwarfish,  and  their 
ages  varied  from  two  days  to  twenty  years.* 

Looser'  claims  that  the  morbid  anatomy  is  the  same  as  that  found 
in  osteogenesis  imperfecta,  but  differing  from  osteomalacia.  The  condition 
may  be  trophic. 

^  Boston  Med.  and  Su^?.  Jour.,  June  25,  1908. 
'  Griffith,  Amer.  Jour.  Med.  Sd.,  vol.  cxiii  and  cxxix,  p.  1. 

'  Bannatyne,  Path,  and  Hygiene  of  the  Fetus,  octavo;  Michels,  Vireh.  Arch.  f.  path* 
Anat.,  Band  173.  Folge  xvii,  p.  1. 

*  Mitth.  aus  d.  Grenzgebciten  d.  Med.  u.  Chir.,  1905,  Bd.  xv,  Heft  1  and  2. 

*  Willaixi,  Me<lical  News,  Phil.,  U,  734. 

*  Mitth.  aus  d.  Grenzgebeiten  d.  Med.  u.  Chir.,  1905,  Bd.  zv,  Heft  1  and  2. 
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ife  fragile  bones  are  found  in  sarcoma  and  after  bone  or  joint 
|t  that  Bhould  always  be  remembered  in  forcible  operatiood 

A  twisting  force  ia  the  one  most  liable  to  produce  a  fracture, 
[sually  large,  but  the  bones  unite  quickly  but  with  deformity. 
ptomatic  form  may  be  due  to  local  bone  conditions,  osteo- 
ima,  rhachitis,  scorbutus,  bone  cyst,  tabeSj  syringomyelia  or 
a  of  unknown  cause.  The  author  has  seen  fracture  of  both 
I'coma  from  simply  catching  the  thumb  in  the  sheet  while 
These  fractures  however  united  without  unusual  callus. 
it* — ^Calcium,   phosphorus,    mercury,   iodides,   and    thyroid 

been  found  useful.  Precautionarj^  measures  are  most 
'he  fractures  are  best  treated  with  plaster-of-Paris  dressings, 
inder  fractures  of  individual  bones. 

ISTEOMALACIA  INFANTILIS;  MOLLITTES  08SIUM. 

acia  resembles  rickets  in  the  softening  of  bones  from  absorp- 
[eous  salts  and  in  deformity,  but  is  an  independent  though 
pathological  process  and  is  rarely  seen  in  children,  being  an 
liition.     Its  most  serious  results  are  from  interfereHce  with 

adolescents, 
berimented  on  pregnant  sheep  by  removal  of  one  suprarenfd 
pduced  symptoms  of  osteomalacia,  with  rarefaction  of  bones, 
it. — Hygienic  treatment  is  of  supreme  importance, 
'k\3eA  of  osteomalacia  occurring  during  pregnancy  have  been 
|i5^podermic  injections  of  adrenalin  on  the  theory  of  diminution 
►tor  power  of  the  blood-vessels.     Bone  tenderness  and  pain, 
aik,  and  sleeplessness,  were  relieved  by  the  treatment.     One 
|»00  solution  has  been  used  twice  daily.*    Suprarenal  extract 
used. 

IS  ia  essential  to  prevent  deformity,  and  later  osteotomy  or 
[ly  may  become  necessary. 

OSTITLS  DEFORMANS. 
Paget 'b  disease;  osteomalacia  chronica  hypertrophica  defoirnans. 

*formans  is  so  especially  a  disease  of  late  life  that  it  need  not 
bon  in  this  treatise. 

is  unknown.     The  process  consists  in  a  rarefying  ostitis 

|on  of  the  osseous  cells,  permitting  a  gradual  bending  of  the 

primarily  in  the  femur  and  then  extending  to  other  bones. 

[lateral  or  bilateral.*    The  prognosis  is  unfavorable  and  treat- 

|ing. 

If.  Orth.  Surig.,  Jan.,  1908,  p.  3BS. 

Eld  Andrua,  Univ.  of  Pemia.  Med.  BuUetiDj  Nov.,  1904;  Medicine,  Jan., 
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Total  or  partial  absenrc  or  atrophy  of  the  thyroid  gland  results  in  a 
condition  of  physical  an<l  mental  degeneration  akin  to  myxedema. 

The  disease  is  often  hereditary  and  makes  its  appearance  in  the  first 
or  second  year  of  life.     The  short  stature,  large  hands  and  expression  of 

face,  with  the  wrinkled,  thick  skin 
are  characteristic  (Fig.  277).  The 
condition  is  found  most  frequently 
in  goitrous  regions  of  country  and 
in  the  children  of  goitrous  or  creti- 
nous parvnts.      Toxic   agents   from 


Vta»  377. — Cretin,  with  f««'ble  f^de*.  larce  hniida. 
And  protfTKlioc  abdomen.    (Darrj 


Fw.  ?78» — Cr«tto,  mttm  n«i«  y«ar'«  tnatincnt  with 
thynnd  cstfmcu  (Oajt.) 


defective  thyroid  function  of  the  mother  undoubtedly  affect  the  child  in 
utero.  The  mental  conilition  varies  from  slight  feeble-mindedness  to 
idiocy.  The  voice  is  hoarse,  or  the  patient  may  l^e  a  deaf-mut^  or  a  dwarf. 
Treatment.— Fresh  thyroid  orth>Toid  extract  has  accomplished  marked 
results,     p'ig.  278  shows  a  cretin  who  in  one  year  of  thyroi(i  treatment 
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improved  so  much  that  from  being  unable  to  speak  a  word,  she  acquired 
an  excellent  vocabulary. 

CiLiNiECTOMY  lias  not  proved  beneficial. 


ACROMEGALY. 

The  relation  of  enlargement  of  the  hypophysis  cerebri  to  arroraegaly, 
^^antisni  and  adiposis,  is  siill  niidctcrnimed.  Tumors  in  the  anterior  or 
posterior  lobe  of  the  pituitary  body  '  produce  a  variety  of  symptoms  yet 
to  be  classified. 

Acromegaly  rarely  occurs  under  fifteen  years  of  age.  It  consists  in 
enlargement  of  the  bones  of  the  face,  especially  of  the  lower  jaw,  and  of  the 


\cromeg:aly^-«iilargenii«nt  of  hajidff,  ftwt,  ainl  jnu, 


hands,  feet  and  skull  (Fig.  279).  Sajous-  has  done  mast  excellent  work 
upon  the  relation  of  the  pituitar>^  body  to  the  suprai*pnal  glands  and  to  the 
nutritional  powern  of  the  body.  The  enlargement  of  thfi  pituitary  body 
has  led  to  the  employment  of  pituitar>^  extract  or  of  thyroid  or  suprarenal 
extract  for  relief. 

LEONTIASIS   08SIUM. 

A  condition  akin  to  acromegaly  consists  of  bony  outgrowths  (hyper- 
ostoses) of  skull  and  upper  jaw.  These  masses  may  fill  the  nasal  cavity, 
antrum  or  orbit,  producing  intracranial  pressure.  The  only  surgical  relief 
would  be  the  chiselling  away  of  the  projecting  masses  if  they  are  in  position 
to  be  reached. 


^GuahiDg,  Jour.  Amer.  Med.  Assoc.,  1909,  Trans.  Suiig.  Sec.,  1909;  McCarthy,  Tram, 
Phil.  Path.  Soc..  UK)9,  Apr..  171;  Krumbhaar.  Tratm,  Phil.  Path.  Soc.,  Apr.  1909. 
'Sajoii*,  IntemaJ  Secretioaa. 


RHEUMATISM.  325 


BfYOSITIS  OSSIFICANS  PROGRESSIVA. 

The  deposit  of  bony  material  in  the  muscles,  particularly  those  of  the 
trunk,  arms  and  neck,  resembling  multiple  exostoses,  may  begin  in  early 
life.  The  extension  of  the  process  is  marked  by  progressive  disability. 
Accompanying  developmental  troubles  as  microdactylia  would  seem  to 
point  to  a  congenital  fault.  Traumatism  can  be  traced  as  a  cause  in 
later  life. 

Traumatic  myositis  ossificans  apparently  originates  in  the  deposition 
of  periosteal  cells,  or  from  an  actual  piece  of  periosteum  displaced  into  the 
muscles  by  the  trauma. 

Treatment  has  thus  far  failed  to  benefit  the  condition,  but  removal 
of  superficial  deposits  gives  relief.* 

The  deposition  of  osseous  masses  in  the  neighborhood  of  a  joint  fol- 
lowing dislocation  or  traumatism,  with  progressive  fixation  of  the  joint, 
may  give  the  surgeon  much  discomfort  and  anxiety  lest  a  fracture  has  been 
overlooked. 

RHEUMATISM. 

Rheumatism  is  practically  never  seen  in  infants,  the  so-called  cases 
being  usually  instances  of  acute  infectious  epiphysitis.  Under  five 
years  of  age  the  disease  is  extremely  uncommon;  in  fact,  every  case  of 
rigidity  and  pain  in  a  single  joint  in  a  child  under  ten  should  be  looked 
upon  as  tuberculous  unless  it  presents  definite  and  distinct  acute  local 
symptoms  of  rheumatism  (see  Special  Joints).  Ninety-five  per  cent. •of 
tul)erculous  joint  diseases  are  treated  for  weeks  or  months  under  the  false 
<liagiiosis  of  rheumatism  when  a  five  minutes'  examination  of  the  naked 
chiKl  would  have  saved  years  of  suffering,  pain,  suppuration,  bone  de- 
struction and  deformity  or  death.  Rheumatism  in  larger  children  is  nearly 
always  polyarticular  and  infects  the  smaller  rather  than  the  larger  joints. 
In  chihiren  over  ton  the  symptoms  will  pre.sent  the  acute  charact<»ristics 
common  in  adults — abrupt  onset,  high  fever,  swelling,  tenderness  and  acid 
sweatings.  In  some  cases  the  condition  seems  to  be  a  true  infectious 
arthritis  similar  to  the  arthritis  from  scarlatina  and  other  diseases.  Si)ecial 
organisms,  as  the  Micrococcus  rheumatic ua  (Walker),  I)if)lococcus  rhcumati- 
cus  (Poynton),  streptococcus  (Wasserman).  have  lx»en  demonstrated,  but 
as  observers  differ  the  results  are  still  undecided.  St^veral  investigators 
claim  to  have  disrovered  as  the  specific  germ,  a  bacillus  that  coagulates 
milk  and  which  injected  into  a  guinea-pig  kills  the  animal  in  21  hours.* 
Until  the  much-soarchetl-for  micro-organism  of  rheumatism  is  definitely 
discovered,  the  uric  acid  theor\'  will  lx»  generally  accepted. 

True  rheumatism,  the  n*sult  of  purin  e\c(^s  of  uric  acid  diathesis,  is 
due  to  overj)ro(luction  of  uric  acid  from  normal  muscle  metabolism  and 
from  cellular  tissue  destruction;  from  improjx'r  elimination  by  liver,  kid- 
neys, skin  and  intestines,  an«l  exogenously.  from  the  ingestion  of  nucleins 
in  the  food.    All  of  the  avenues  of  ingress  and  egress  must  receive  attention. 


'  Jones.  Archiv.  Riuit^'ii  Ray  ami  AllitMl  Phonuineiia.  Apr.,  1905,  Auf?.,  190t». 
'  S<jc.  Mi'^^iicale  div  Hopitcaiix,  Nov.  S.  1907. 
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luricacidemia  the  uric  acid  in  the  blood  is  in  excess;  in  rheu- 
iloid  products  are  deposited  in  joints,  muscles  or  tissues;  in 
|sits  are  in  crystalline  form.* 

im  in  children  is  probably  due  to  this  faulty  metabolism 

I  the  presence  of  a  specific  coccus.    In  some  cases  it  is  due  to 

^aknoHH  of  tissue  cells  that  furnishes  a  favorable  soil  for  the 

iuiy  toxin,  due  to  faulty  metabolism  or  incomplete  elimina- 

Arthritis  of  plastic  type  is  found  in  only  about  one-fourth  of 

:u  mat  ism  in  children,  but  cardiac  complications  are  common. 

If  the  acids  of  proteid  metabolism  are  the  cause  of  the 

iud  other  symptoms,  a  rational  explanation  is  furnished  of 

ilkalies  nnd  salicylates  so  frequently  employed.    As  in  tuber- 

[iiefit  of  hygienic  surroundings,  air,  food  and  sunlight,  must 

attention  (p.  380). 

[t  the  production  of  uric  acid  by  regulation  of  diet  and  by 
vent  itH  sudden  precipitation  in  the  joints  as  in  rheumatism, 
\ns  precipitation  as  in  gout,  and  to  eliminate  it  through  the 
^a,  are  all  important  measures  (see  paediatric  treatises). 
:,  with  water  in  large  quantities,  is  highly  recommended  as 
he  water  being  an  important  addition  for  flushing. 
|n  suggested  that  the  rheumatic  poison  is  due  to  an  insuifi- 
>id  secretion,  and  thyroid  medication  has  been  tested,  but 
I  not  common  in  myxedema. 

[led  ''growing  pains"  are  seldom  rheumatic  but  are  usually 
^e  exercise  or  to  osteomyelitis  or  some  bone  or  joint  trouble 
[yseal  strains,  which  require  that  the  child  be  stripped  and 
mined  for  some  definite  pathological  condition  (p.  596). 

HEMOPHILIA. 

|iU  uncontrollable  bleeding  from  slight  wounds  is  an  heredi- 
occ&sionally  seen  in  patients  known  as  "bleeders."     It  is 
impanied  by  hemorrhage  into  joints,  and  is  of  especial  inter- 
Its  pathology  is  unknow^n  except  that  it  is  due  to  a  lack 
]y  in  the  blood.     Spontaneous  hemorrhage  is  most  frequent 
Hit  may  occur  at  any  point  from  slight  traumatisms,  although 
|n panics  menstruation  or  parturition.    In  joints,  the  synovial 
lally  presents  a  reddened,  boggy  appearance, 
jiilicii,  operation  should  be  avoided,  since  hemorrhage  into 
ur  following  removal  of  loose  bodies  or  other  slight  incisions. 
blace  in  childhood  there  may  be  no  previous  history  of  bleed- 
for  once  lost  a  patient  of  eight  years  of  age  from  this  persist- 
rollable  oozing  following  a  very  slight  operation  on  the  knee. 
[uiT,  if  the  blood  is  allowed  to  remain  in  the  joint — hemar- 
]ij>:,  thickening  and  limitation  of  motion  will  persist  and  give 
larrince  of  tuberculous  tissue,  or  may  be  mistaken  for  osteo- 
X*ray  will  assist  in  showing  ttie  condition  of  cartilage  and 
or  rickets  may  coexist.      Slow,  gradual  pressure  with  a 

*  Wood,  Therapeutics,  13th  ed.,  669,  863. 
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ivoven  elastic  bandage,  or  strapping  with  adhesive  plaster,  will  assist  in 
absorption.  Even  slight  contusion  of  a  joint  in  this  dyscrasia  may  be 
followed  by  a  large  effusion  of  blood  without  any  external  wound — hemar- 
throsis.  If  this  takes  place  slowly,  it  is  not  painful.  Ice  and  a  firm  splint 
should  be  at  once  applied,  with  complete  rest.  If  the  diagnosis  is  established 
by  the  symptoms  and  X-ray,  the  joint  should  be  injected  with  a  2  per  cent, 
solution  of  formalin  in  sterile  glycerin.  On  the  third  day  it  may  be  opened 
and  all  fluid  and  clots  thoroughly  washed  out  under  most  careful  asepds, 
forceps  or  a  clean  gloved  finger  being  inserted  to  remove  clots.  If  hemor- 
rhage has  entirely  ceased,  the  wound  may  be  at  once  closed.  If  there  is 
still  oozing,  gauze  drainage  should  be  maintained  for  two  or  three  days,  the 
stitches  inserted  at  the  time  of  operation  being  tied  loosely.  In  cases  of 
defective  nutrition  there  is  danger  of  the  clot  becoming  infected.  Later, 
manual  massage  and  voluntary  and  gymnastic  movements  are  commenced. 

Adrenalin  injections  of  .0001  gramme  together  with  closure  and  rest 
may  prevent  an  otherwise  fatal  ending  to  an  operation  in  hemophilics. 
Internally,  oil  of  erigeron  canadensis,  ten  drops  on  a  lump  of  sugar  three 
or  four  times  a  day  preceding  a  necessary  operation,  may  save  a  life  when 
this  diathesis  is  known  to  exist.  After  operation,  if  oozing  occurs,  this  oil 
may  be  given  every  fifteen  or  thirty  minutes,  or  as  often  as  the  stomach 
permits.  Thyroid  extract  in  three  to  five  grain  doses  is  useful,  as  b  also 
calcium  chloride  and  gelatine.  Continued  oozing  following  the  extraction 
of  a  tooth  should  be  treated  by  packing  with  adrenalin  or  alum  and  the 
internal  administration  of  oil  of  erigeron  canadensis.  Calcium  chloride  in 
healthy  blood  serum  may  be  injected. 

Transfusion  op  Blood. — In  a  boy  of  twelve  who  had  bled  profusely 
from  the  teeth  for  four  days  and  in  whom  the  hemoglobin  was  but  five, 
direct  transfusion  of  blood  from  an  adult  checked  the  bleeding  and  in  one 
month  the  hemoglobin  registered  68  and  the  red  cells  3,930,000.  Later, 
he  had  a  swollen  knee-joint  and  the  gums  still  oozed  on  slight  provocation.* 

*  Allen,  Annals  of  Suig.,  Oct.,  1908,  625. 
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FRACTUIIES   IN   CHILDREN. 

^B  not  permit  of  the  complete  treatment  of  the  large  Bubject 
The  discussion,  therefore,  will  be  limited  to  the  lesions  as  found 
id  especially  to  the  points  wherein  conditions  and  treatment 
ults.    The  general  subject  of  fractures  is  so  widely  treated 

'orks  that  undue  discussion  will  be  avoided  as  far  as  possible. 
brtaiit  differences  are  evident  at  the  outset.  The  oecur- 
ren  of  incomplete  or  GREENSTrcK  or  bent  or  w^rinkled 

secondly,  the  separation  of  epiphyses — epiphyseal  dis- 
(m  j  uxta-epiphyjMjal  iniur>\ 
^n  also  the  existence  of  fragilitas  ossium  and  rickets  often 

Tious  aspects.  In  the  softening  bones  of  rickets,  the  excess 
|ter  renders  them  liable  to  bendinga  and  distortions  yet  not 

fracture.     During  the  transition  stage  of  calcification  and 

jones  may  give  way  readily,  but  after  the  hardening  stag^ 

Ireached,  they  are  not  more  readily  broken  than  normal  bones. 

liTAHY  SYPHILIS  the  bones  are  fragile.    The  author  has  had 

one  family  in  which  thirty-two  fractures  have  occurred  in 

■rs  and  the  daughters  are  now  producing  children  with  this 
Ji  of  brittleness^  (p.  321). 

(illed   spontaneous   fractures   occur   from   the   fragility  of 
iosis  or  from  constitutional  conditions,  plus  a  slight  injury. 

•s  require  constitutional  and  hygienic  treatment. 
miy  of  the  skeleton  of  children  is  of  import anee.     The  skel- 
lant  still  shows  the  peculiarities  of  fetal  life,  the  lower  limbs 
I  he  pelvis  small  and   the  epiphyses  widely  separated   from 

(Fig.  6,  p.  7).  By  the  age  of  ten  years  the  lower  limbs 
■n  and  the  excess  of  cushioning  superficial  fat  has  disappeared 
|ve  influence  of  motion.    A  child's  bonea  are  elastic  and  will 

?ater  proportionate  amount  of  force  than  those  of  the  adults 
[Ug  to  the  blow  rather  than  breaking.    In  the  skull  a  decided 

ij  speedily  resume  its  normal  contour.  The  shorter  distance 
id  also  protects  the  young  child  in  its  scores  of  daily  falls.    In 

the  care  of  parents  or  nurses  in  a  measure  protects  them 
Iccident,  yet  this  is  counterbalanced  in  uncared-for  children^ 
r  the  first  ten  years  of  life,  by  the  large  number  of  fractures 
ir  inability  to  guard  themselves  from  danger.  From  eight 
the  recklessness  of  boys  renders  them  especially  liable  to 
jils  from  heights  or  from  moving  objects, 

Wllkni,  Fra^Iitfis  Osaiunii  Fhila,  Mml.  NewB,  U,  7M, 
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There  is  marked  discrepancy  in  statistics  as  to  the  region  of  the 
skeleton  most  liable  to  fracture  in  children.  From  cases  treated  at  the 
Pennsylvania  Hospital  from  1830  to  1877/  in  a  series  of  8667  fractures 
tabulated  by  the  author,  44  per  cent,  were  of  the  bones  of  the  upper  ex- 
tremity; lower  extremity  45  per  cent.;  head  6  per  cent.;  trunk  5  per  cent. 
The  age  of  greatest  frequency  was  between  thirty  and  forty.  In  children 
the  most  frequent  fractures  were  in  the  forearm  and  leg.  Fractures  of  the 
tibia  and  the  fibula,  or  both,  constituted  27  per  cent,  of  the  whole  number 
in  children  and  adults.  The  proportion  of  males  to  females  was  5  to  1. 
No  fractures  of  the  patella  occurred  under  10  years.  Of  885  fractures  of 
the  femur,  115  occurred  in  school  children  and  74  in  "young  children," 
a  total  of  189.  The  author's  statistics  give  region  of  bone,  age,  amputa- 
tions, deaths,  variety  and  occupation.  Many  of  the  8667  fractures  were 
compound  and  comminuted,  causing  1193  deaths,  chiefly  from  "shock" 
or  " pyemia";  40  per  cent,  of  skull  fractures  died.  Of  fracture  of  vertebne, 
56 per  cent,  died;  of  the  pelvis,  38  per  cent.;  12  of  the  latter  were  in  children 
or  adolescents.  Of  5000  recent  fractures,  Ashhurst  gives  a  mortality  of 
2.7  per  cent.  Packard,*  Grunert  and  other  statisticians  give  the  forearm 
as  the  region  most  frequently  broken  in  the  first  decade,  while  others  place 
the  femur  first.  Scannel's  collection  of  38,627  fractures  at  the  Boston  City 
Hospital '  gives  the  radius  as  the  bone  most  frequently  broken. 

Gurlt's  tables  *  show  that  76  per  cent,  of  fractures  under  ten  years  of 
age  involved  the  bones  of  the  upper  extremity  and  24  per  cent,  the  lower, 
while  between  the  twentieth  and  thirtieth  years  the  proportion  was  60:40. 

In  the  Children's  Hospital,  Philadelphia,  counting  both  ward  and 
dispensary  patients,  fractures  of  the  forearm,  clavicle  and  humerus  stand 
in  frequency  in  the  order  named.*  In  other  tables,  the  femur  is  the  bone 
most  frequently  broken,  but  these  statistics  may  have  been  taken  from  in- 
patients, not  from  walking  dispensar>"  cases. 

Epiphyseal  Separation.  —  Disjunction  of  the  epiphysis  from  the 
diaphysis,  with  or  without  fracture  of  the  neighboring  condyle,  is  quite 
common  after  ten  years  of  age,  from  traumatism.  In  the  first  decade  the 
child  is  lx?tter  guarded.  The  epiphyses  of  bones  that  receive  their  nutrient 
arteries  in  the  direction  toward  the  joint,  become  ossified  earlier  than  those 
in  which  the  blood  supply  is  less  abundant.'  Separation  at  the  epiphyses 
takes  place  easier  in  rickets,  hereditarj'  syphilis  and  scurvy.  The  line  of 
separation  often  includes  a  portion  of  the  neighboring  bone.  The  centres 
of  ossification  in  the  epiphyses  appear  in  difFerent  bones  from  birth  to  the 
age  of  eight  (see  Kontgenograms,  p.  6,  7).  The  epiphyses  unite  with  the 
diaphyses  soon  after  puberty,  the  process  Ix^ing  completed  in  females  at 
about  twenty  years;  in  males,  at  twenty-five.  The  ui)|)er  and  lower  ends 
of  the  humerus,  the  lower  end  of  the  femur  and  of  the  radius  are  the  regions 
most  frequently  separated.  Mobility,  loss  of  power,  pain,  swelling,  ecchy- 
mosis  will  be  present,  crepitus  is  masked  even  if  pn\sent.    Dislocation  is  rare. 

'  .\Knew's  SurRerj',  vol.  i,  853-862,  2n(i  ed. 
'  KoatiiiK's  (  ycl.Dis.  C'hil.,  iii,  1040. 
'  Keen's  Surg.,  ii,  57. 

•  HuiKlbuch  (ier  I>ehr.  v.  d.  Knockenbriichen,  Bd.  i,  13. 

•  KeatinR's  Cycl.  Dis.  Chil.,  iii.  1046. 

•  Owen,  Surg.  Dis.  Children,  1891,  381. 
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Reposition  is  easier  in  epiphyseal  disjunction  than  in  dislocation,  but  recurs 
easily.  The  X-ray  is  ver>'  important  in  diagnosis.  Tearing  off  of  an  epiphy- 
sis or  a  fracture  from  musculah  action  rarely  occurs,  but  the  former  acci- 
dent may  be  produced  by  reckless  traction  on  the  legs  in  head-last  labors. 
Indirect  fractures,  as  of  the  clavicle  or  elbow  by  falls  on  the  hand, 
frequently  occur.  Direct  injuries  from  blows,  moving  objects,  etc., 
may  result  in  either  simple,  compound  or  comminuted  fractures,  or  com- 
plete crushes.  Intra-uterine  or  intrapartum  fractureis  sometimes  occur 
from  injury  to  the  mother  or  from  amniotic  disease,  and  union  may  take 
phice  before  birth,  or  pseudarthrosis  may  result  (P'ig.  2S()).  PAHTURtrroN 
fracturc'6  occur  by  undue  violence  iluring  labor  especially  if  a  blunt  hook 


Fio.  280, — Ununited  rracturefl  of  the  leg  bon««  from  injury  in  s  difficult  labor.    (Elmer.) 

is  used  instead  of  the  finger  in  making  traction  on  a  thigh  or  arm  during 
impaction  in  the  pelvis,  or  if  strong  force  is  used  in  making  version. 
Fracture  of  the  skull  rcsults  from  undue  pressure  of  the  obstetric  for- 
ceps. Resultant  intracranial  hemorrhage  is  the  frequent  cause  of  cerebral 
spastic  palsy  and  of  imbecility,  a  fact  that  should  be  more  frequently 
remembered  by  obstetricians. 

Sprain  Fractures. — The  coexistence  of  a  fracture,  or  the  tearing  oif 
of  a  fragment,  or  the  tearing  out  of  bone  particles  with  the  periosteum  in 
sprains,  is  a  condition  frequently  overlooked  by  surgeons,  with  unfortunate 
results  if  treated  as  "only  a  sprain.'*  The  frequent  occurrence  of  this 
complication,  or  of  separation  of  an  epiphysis  at  the  malleoli  of  the  ankle, 
or  in  the  radius  at  the  wrist,  or  of  the  femur  above  the  knee*  should  lead 
the  surgeon  to  administer  an  anesthetic  in  every  raae  of  injury  near  a  joint 
where  there  is  the  slightest  uncertainty  as  to  diagnosis.  The  use  of  the 
X-ray  and  fluoroscope  will  greatly  assist.    If  still  uncertain,  the  case  should 
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be  treated  as  one  of  fracture,  not  of  sprain.  An  incomplete  separation  of 
the  epiphysis,  improperly  designated  " juxta-epiphyseal  sprain,"  is  often 
maltreated  (p.  360).  Fractures  in  spite  of  every  precaution  will  sometimes 
unite  badly  or  not  at  all,  and  loss  of  function  or  ankylosis  or  deformity  or 
non-development  or  infection  or  paralysis  may  follow.  A  wise  surgeon, 
especially  in  fracture  near  a  joint,  will  divide  the  responsibility  by  calling 
a  consultant.  Certainly  since  the  advent  of  the  attractive  but  illusive 
radiogram  is  this  important,  since  a  shadowgram  exhibited  to  a  jury  may 
show  marked  deviation  from  a  normal  bone  while  its  function  may  be  per- 
fect. Any  one  watching  his- own  shadow  on  the  ground  in  a  strong  sunlight 
or  moonlight  at  different  angles  will  note  its  absolute  deceptiveness.  A 
single  shadowgram  is  very  unreliable  and  in  all  cases  the  interpretation 
of  the  R6ntgenogram  is  difficult,  requiring  anatomical  knowledge  both  of 
dead  and  of  living  bones  (p.  5,  6).  Patients  should  be  forewarned  that  an 
absolutely  perfect  apposition  is  the  exception,  although  good  functional 
results  may  be  expected  even  when  the  ultimate  X-ray  delineation  is 
somewhat  imperfect.  The  risk  of  censure  is  so  great  that  many  excellent 
surgeons  refuse  absolutely  to  treat  any  fracture,  and  it  is  probable  that 
these  injuries  will  in  the  future  be  placed  largely  in  the  hands  of  skilled 
orthopaedic  surgeons,  since  fractures  require  greater  patience  and  longer 
and  closer  attention  than  is  usually  rendered  by  the  ordinary  surgeon 
ill  the  rush  of  acute  surgical  work. 

All  infants  and  young  children  should  be  stripped  after  any  severe 
accident.  The  majority  of  errors  in  diagnosis  are  due  to  insufficient  exami- 
nation. The  presence  or  absence  of  all  the  ordinary  symptoms  of  fracture 
should  be  carefully  noted,  loss  of  function,  mobility,  swelling,  deformity 
and  pain.  A  baby  with  fracture  of  the  clavicle  or  femur  may  continue  to 
use  the  limb  and  scream,  not  having  sufficient  experience  to  know  that 
quietness  of  the  part  will  relieve  the  pain. 

Anesthesia. — It  is  often  impossible  in  a  fat  infant  or  young  child  to 
detect  a  fracture  without  an  anesthetic,  since  crepitus  is  frequently  absent 
especially  if  the  periosteum  is  intact  or  if  greenstick  fracture  or  an  epiphy- 
seal disjunction  has  taken  place. 

Compound  Fracture. — Compound  and  comminuted  fractures  (Fig.  281) 
are  usually  the  result  of  severe  injuries  and  are  treated  with  reference  both 
to  the  wound  and  to  the  fracture.  With  the  most  thorough  asepsis  and 
antiseptic  care  and  with  reduction  and  fixation  of  the  fragments,  better 
results  are  to  be  expected  in  children  than  in  adults.  The  recuperative 
powers  of  children  are  so  great  that  no  limb  should  be  sacrificed  by  ampu- 
tation unless  it  is  doomed  past  all  possible  help.  Most  wonderful  recoveries 
are  often  achieved  by  the  surgeon  who  will  carefully  and  scientifically 
treat  and  watch  this  class  of  cases. 

Treatment. — The  first  and  most  important  step  in  the  treatment  of 
a  fracture  is  thorough  reduction  of  the  fragments.  If  this  is  accu- 
rately accomplished  retention  is  nmch  less  difficult,  as  the  muscles  are 
not  likely  to  reproduce  displacement.  Reduction  is  usually  l)est  done 
under  anesthesia  with  skilful  manipulative  traction  and  the  help  of  the 
fluoroscoi)c.  As  the  fracture  in  childrtm  is  often  transverse,  the  fragments 
if  once  reduced  will  remain  in  position  with  but  little  support. 
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Retention. ^Retention  may  be  acromplishod  in  various  ways.  In 
the  treatment  of  fractures  in  childhood  there  is  uo  dressing  so  satisfactor>' 
and  efficient,  in  the  large  majority  of  cases,  as  plaster-of- Paris  on  account 
of  its  ready  adaptability  to  any  region  of  the  body,  its  quick  setting  proper- 
ties and  its  inexpensiveness.  Unfortunately  not  one  surgeon  in  ten  is 
educated  in  using  it  to  the  best  advantage.  The  objectionB  urged  against 
its  U8e»  that  it  may  be  too  tight  for  the  primary  sweLling  and  too  loose  for 
the  subsequent  muscle  shrinkage,  are  due  to  the  improper  application, 
not  to  the  plaster  (for  teehnic,  see  p.  244).  For  infants  and  young 
children  it  is  indispensable.  Even  when  applied  to  the  hi])s  it  can  be  well 
cut  away  from  the  genitals  while  hardening,  and  coated  with  shellac.  Ab- 
sorbent cotton  and  rubber  tis- 
sue can  be  packed  about  the 
anus.  In  small  boys  with  in- 
frequent erections,  perforated 
thin  rubber  tissue  may  be 
slipped  over  the  penis  and  re- 
tained in  place  by  adhesive 
plaster  or  collodion.  The  rapid 
setting  property  of  good  g>'p- 
sum  renders  it  much  better 
than  silicate  of  sotlium  or  po- 
tassium (liquid  glass)  or  paraffin 
or  glue  or  starch  for  fractui^ 
purposes,  since,  in  order  to 
'*  set "  the  bone,  the  material 
must  "set"  while  the  surgeon 

MAINTAINS  THE  REDUCTION  that 

he  has  secured. 

The  FHACTURED  AREA  MUST 
TIE    THK  REGION    FIRST   DRESSED, 

since  the  hands  of  the  surgeon 
can  be  employed  in  fixing,  hold- 
ing, extending  anfl  adapting  the 
fragments  in  position.  When 
the  fragments  have  been  secured,  the  upper  and  lower  portions  of  the 
dressing,  which  are  of  less  importance,  can  be  completed-  The  limb 
having  been  dusted  with  stearate  of  zinc,  a  flannel  bandage  is  applied 
firmly  not  tightly  to  the  limb,  or  if  contusion  has  been  great  and  there 
is  danger  of  undue  swelling,  the  usual  thin  layer  of  absorl>ent  cotton  may 
be  placed  over  the  skin,  the  projecting  osseous  points  being  especially 
padded.  A  long  strip  of  zinc  or  other  metal  wrapped  in  waxed  paf)er,  for 
easy  removal,  is  then  laid  longitudinally  upon  the  limb  (Fig.  163,  p.  244). 
The  plaster  bandages  thoroughly  wettetl  by  placing  them  os  end  under 
water  until  air  bubbles  cease,  are  wrapped  snugly  and  smoothly  about  the 
limb  by  an  assistant,  avoiding  wrinkles  and  finger  pressures  which  result 
later  in  hard  internal  elevations.  The  surgeon  must  maintain  his  adjust- 
ment of  the  fragments  until  the  pla.ster  thoroughly  sets.  When  the  cast 
is  sufficiently  hardened,  a  sharp  knife  divides  the  plaster  until  the  zinc 


1  ii..  J8L — Compoonfl  eomminut-eiJ  fracture  of  femur. 
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strip  is  detected  along  its  entire  length  (Fig.  163,  p.  244).  The  strip  is  then 
withdrawn  and  when  the  cast  thoroughly  hardens  it  can  be  sprung  open 
as  desired  to  allow  for  swelling,  and,  if  of  proper  thickness,  can  be  easily 
removed  for  inspection  of  limb  and  reapplication.  By  inserting  a  zinc  strip 
in  front  and  behind,  or  on  both  sides,  the  splint  can  be  made  in  halves.  If 
the  surgeon  prefers,  he  can  use  the  original  Bavarian  plan  of  shaping  double 
blankets,  stitched  posteriorly,  coating 
them  with  creamy  plaster  and  applying 
them  to  the  sides  of  the  limb  (Fig.  282). 

The    JOINTS   ABOVE    AND    BELOW  THE 

FRACTURE  should  both  be  fixed  by  the 
dressing;  an  important  point  in  active 
children  (Fig.  283). 

A  serious  mistake  in  applying  plaster 
is  made  by  many  surgeons  by  carrying 
the  splint  only  a  short  distance  above  the 
knee  or  elbow,  thus  insecurely  fixing  the 
fragments  if  near  the  joint  (Fig.  170,  p.  249).  The  support  should  extend 
as  near  as  possible  to  the  axilla,  or  perineum,  or  may  include  the  trunk. 

A  plaster  cast  applied  as  above  indicated  and  divided  at  once,  puts 
the  surgeon  in  thorough  control  of  swelling,  permits  inspection  whenever 
necessary  to  watch  circulation,  allows  loosening,  and  by  removing  a  longitu- 
dinal section  is  tightened  by  bandage.  It  equally  supports  every  square  inch 
of  surface  and,  if  properly  applied,  makes  no  undue  pressure  at  the  flexions. 
It  i)revents  interference  by  the  mother  or  chiKl,  it  retains  the  fixed  position 
in  spite  of  restlessness  or  motion  while  permitting  fi-equent  change  of  posi- 


Fio.  282.  —  Bavarian  dressing  for  frae> 
ture.  The  inner  layers  of  blanket  are  applied 
to  skin.  The  outer  layers  filled  with  plaster 
cream  are  applied  closely  to  the'  limb  aiKi 
allowed  to  dry.     (Agnew.) 


Fiu.  2R.').  — Frartnre  of  tibia  an<I  fibula,  with  knre- and  aiikl^j(>int.»  fixf^l  with  pla.xt4>r  ca^t,  which  ix  (ilit 
opiMi  M>  Sf*  to  be  rotuiily  lot»seno«l  if  n«.'c«*»ary. 

tion;  it  relievos  pain  and  spasmodic  twitching  almost  at  once;  it  maintains 
the  rojH)siti()ii  secured  by  the  surgeon  without  danger  of  displacement; 
it  permits  easy  nursing  without  risk;  it  allows  an  infant  to  l)e  put  to  the 
breast,  or  an  older  child  placed  in  a  rolling  chair  within  a  few  days  after 
the  injur\'.  In  an  adolescent  it  i)erniits  crutch  locomotion;  it  guards  against 
injury  from  the  traumatisms  of  recklessness,  and,  if  the  fracture  is  in  the 
upi)er  extremity,  it  allows  without  risk  the  continuance  of  school  or  of 
occupational  life. 

Sj)Hnts  of  wood,  felt,  leather,  binder's  board  or  metal  are  far  less 
secure,  since  bandages  will  slip  or  loos<»n  and  can  also  \ye  medtlled  with  by 
parent  or  child.    The  author  knows  of  a  fracture  box  attached  to  a  broken 
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leg  having  been  dragged  upstairs.  Had  this  limb  been  securely  fixed  with 
g>'psum  the  malpractice  suit  that  followed  would  not  have  resulted. 

Passive  motions  and  gentle  massage  and  hot  air  bakings  should  com- 
mence early  to  restore  function;  for  the  elbow  in  two  weeks.  As  early  as 
safety  permits,  portions  of  the  cast  should  be  cut  off  to  permit  movements 
of  the  fingers,  wrist  or  ankle  and  avoid  agglutination  of  muscles.  In  active 
boys,  a  short  plaster  cast  applied  to  an  arm  for  several  weeks  after  union 
may  prevent  refracture  through  carelessness. 

For  TRANSPORTATION  in  cars  or  vehicles,  a  plaster-of- Paris  cast  offers 
the  surest  safeguard  against  displacement  or  injur>\ 


Fio.  2S4.-'Feeblfl  delayed  unioo  of  tihia  And  dhvArn. 


Dklaved  Union. — If  mobility  remains  after  the  usual  time  of  solidifi- 
cation the  splints  should  be  reapplietl  for  several  weeks.  Many  angulations 
and  deformities  arc  the  result  of  allowing  a  child  to  bear  weight  on  a  limb 
too  early,  especially  if  an  attack  of  sickness  should  delay  union  or  subse- 
quently soft-en  the  callus. 

Non-Union;  Ununited  Fracture;  PsEUDARTHRosis.--Non-union 
or  delayed  union  from  retarded  callus  formation  (Fig.  2S4)  may  result  from 
various  causes,  as  marked  tlisplacement  of  fragments,  interposition  of 
muscles  or  fascia,  tendon  or  nerve  injury,  great  contusion  at  the  time  of 
injury,  inefficient  treatment  or  general  malnutrition.  The  employment  of 
the  X-ray  has  naturally  aided  effective  replacement  and  fixation  and  les- 
sened the  cases  of  non-union. 


UNUNITED  FRACTURE. 
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Ununited  fracture  is  less  frequently  encountered  in  children  than  in 
adults,  yet  even  an  intra-ut^erine  fracture  may  fail  to  unite,  or  a  bone  broken 
during  birth,  if  unrecognized,  may  remain  ununited,  but  union  is  usually 
speedy  if  the  fracture  is  dressed  in  plaster  immediately  after  birth. 
Delayed  and  persistent  non-union  in  adolescents  should  be  treated  by 
persevering  application  of  fixation  splints.  Smith's  thigii  support  and  the 
author's  convalescent  hip  splint  (Fig.  429^  p.  480)  are  useful  in  facilitat- 
ing locomotion.  Operation  in  adolescents  may  occasionally  be  required. 
Wieder  states  that  there  is  usually  sufficient  callus  formed  on  the  internal 
side  of  an  angularly  deformed  fracture  to  almost  re-establish  the  original 
line  of  the  bone  from  one  point  to  the  other  and  that  vicious  union 
after   fracture    may    be    safely    rehroken,   up    to   nine    months   or    later. 

The  hypodermic  injection 
of  gelatin  incurs  the  danger  of 
tetanus.  The  persistent  and  Ion*; 
continued  concussion  made  with 
the  hand  (tapotement)  and  the 
wearing  of  a  supporting-envel- 
oping walking-apparatus  are 
sometimes  successful  in  promot- 
ing union. 

Based  upon  the  theory  that 
the  extravasated  blood  is  tlie 
cause  of  the  inflammatory 
action  that  i^esults  in  callus 
fomuition,  the  injection  between 
the  fragments  of  20  to  40  c.c.  of 
venous  blood  drawn  from  the 
arm  of  the  patient  has  been 
employed.  The  syringe  mu^t  l>e 
strong  and  the  bloo<l  inject^^d 
between  and  around  the  frag- 
ments, guided  by  a  skiagram  of 
the  area.  The  injection  should 
be  repeated  four  or  five  times 
hi  intervals  of  ten  d&yB,  in 

cases  that  refuse  open  operation.  Added  to  this  is  the  employment  of 
Bier's  elastic  passive  HVP£R£ifi\.  The  injection  of  iodine  or  turpentine 
between  the  fragments  is  helpful.  If  open  operation  is  required,  ihe 
bones  being  exposed,  they  may  be  sutured  as  in  the  adult  by  wires 
(Fig.  2S5),  or  plates  (Fig,  286),  or  ivor)*-tipi)ed  screws  with  removable 
heads.  Magnuson'  demonstrated  very  conclusively  that  ivory  screws 
if  cut  off  level  with  the  periosteum  do  not  act  as  foreign  bodies  but  iMMome 
incorporated  with  the  bone  or  are  absorbed.  A  special  tap  ensures  easy 
entrance  for  the  screw,  and  its  thread  holds  it  in  place  much  lx»tter  than 
a  peg,  thus  preventing  separation  of  the  two  jK>rtions  of  bone  by  intir- 
posing  callus. 

In  Agnew's  Surgery,  voL  i.  841,  2d  edition,  will  be  found  an  excci- 

*  MagnuKin,  Uniy.  of  P«niia.  Med.  BuJl.,  Umy,  190S. 


Fia,  JJ8.5, — Non-unioa  <>f  UbiA  and  Atiiila  umtoi 
•ulureii  «nd  eodoaed  in  cant. 
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lent  siunmary  of  the  older  methods  of  treatment,  fixation,  friction,  scrap- 
ing, drilUng,  electro-puncture,  niiiling,  ^etoiis  and  resections.* 

Deformity  after  Fractvre;  Vrciovi^  Uniox. — Deformity  in  cliiU 
dren,  especially  near  a  joint,  and  partial  ankylosis  should  not  lead  the 
surgeon  to  too  speedy  operation,  since  time,  involuntary  and  voluntary 
movements,  massage  and  the  natural  activities  of  the  child  will  often  pro- 


Flo.  28G.— Fnimit*d  ff«cture  of  fibula  held  in  place  with  wlver  plate  nnd  ncnrwp. 

duce  wonderful  results,  A  bent-bone  or  greenstick  fracture  should,  how- 
ever, be  rpduccd  under  ether,  as  soon  as  it  is  discovered.  In  angular  union, 
refracture  ur  osleotoiny  nmy  be  neceftaar}\ 

Angulatitm,  overlapping  and  other  deformities  of  the  leg  may  follow 
fracture.  If  discovered  early  such  defoiinities  are  best  treated  by  bending 
over  a  narrow  wooden  block  (Fig.  619)  or  by  refracture.  If  firmly  united, 
especially  if  faulty  rotation  has  taken  place,  osteotomy  with  bone  knife  is 
advisable  (p.  296)  with  restoration  and  retention  by  fixed  plaster  dressing, 
or  an  open  operation,  with  wiring,  or  supplementary  fixation  with  screws, 
or  plates  will  become  necessary. 


For  metbocis  of  Greeks  and  Romanfi,  Bee  Interstate  Med.  Jour.,  St.  Louis,  Jan..  1909. 
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Open  Treatment. — The  direct  fixation  of  fragments  by  open  incision 
and  suture  *  secures  more  certain  approximation  and  retention  of  fragments 
and  the  method  should  be  employed  when  clinical  evidences  and  the  X-ray 
show  that  etherization  and  replacement  have  failed  to  reduce  and  retain 
the  fragments.  In  children  the  open  method  should  be  reserved  for  excep- 
tional cases.  If  primary  union  of  the  wound  is  secured,  the  time  of  recovery 
is  shortened,  yet  the  possibilities  of  infection  should  always  be  taken  into 
consideration,  since  even  with  the  most  careful  asepsis,  errors  of  prepara- 
tion or  of  technic  may  occur.  The  healing  may  be  prolonged  and  the 
amount  of  callus  greater  than  by  splint  treatment.  The  disturbance  of 
periosteum  often  results  in  necrosis  of  portions  of  bone,  and  wires  frequently 
require  removal.  Chromicized  gut  or  kangaroo  tendon  is  better  than  wire 
and  is  sufficiently  stable.  The  report  of  Ashhurst  is  worthy  of  thoughtful 
consideration  (p.  359,  under  Femur). 

CLAVICLE. 

Fractures  of  the  clavicle  in  ver>'  young  infants  may  be  produced  by 
falling  out  of  bed  or  by  violent  jerks  of  the  arm  by  an  older  child  or  nurse. 
The  child  will  scream  and  cry  when  moved  but  may  still  toss  the  arm.  Cry- 
ing will  increase  on  local  manipulation.     Mobility,  swelling  and  deformity 


Fi«;.  '2S7.     Sayro')*  diTs«J«inK  for  fracture  of  the  clavicle.     (Wharmn  ami  Curti.".) 


are  pros(»nt,  hut  not  cn^pitus,  as  the  injury  may  have  rausod  only  a  bending 
or  angulation.     In  chililnMi  undor  ten  this  injury  is  very  ccminion. 

Treatment.-  Tho  skin  is  dustod  witli  stoaratc  of  zinc,  a  .'*mall  bit  of 
ahsorhont  cotton  |)lac(Ml  in  the  axilla,  a  tubular  stockinet  undershirt  applied 
and  xhv  arm  and  foroarni  firmly  s<»cunMl  to  the  chest  with  a  Velpeau  band- 


*  Arl)Uthnot  Lano.  Practitiom»r,  Feb.,  llK)i);  Trans.  Surp.  Section  Anicr.  Med.  .\hkoc., 
19Ui);  Ji>wr.  Aiiut.  Med.  .Vssoc.,  liHK). 
22 
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age,  or  anchored  by  a  tight  muslin  underwaist.  The  dressing  should  be 
removed  ns  .seldom  as  pos.sible,  cleanliness  being  facilitated  by  inserting 
next  the  skin  a  loose  perpemlicular  strip  of  bandage.  Wrinklings  of  the 
bandage  and  loosening  may  be  prevented  by  sewing  the  turns  to  the  waist 
or  by  an  outside  layer  of  starch  or  silicate  of  soda  or  by  aflhesive  strips. 
Union  will  ocf*ur  in  two  weeks,  but  the  arm  should  be  restrained  fur  an 
additional  week. 

The  deforming  action  of  the  sternomastoid  may  be  lessened  by  inclin- 
ing and  fastening  the  head  toward  the  injured  side. 

In  older  cases  the  shoulder  may  be  drawn  backward  by  broad  strips  of 
zinc  oxide  adhesive  plaster,  carried  from  the  point  of  the  shoulder  diago- 
nall}^  across  the  scapula  and  around  the  opposite  side  to  the  front  of  the 
chest.  With  cotton  pad  in  the  axilla  the  humerus  is  Ufted  by  a  broad  sling 
of  the  same  plast^^r;  another  wide  strip  fastens  the  foi*earm  flexed  at  the 
elbow  ami  botli  arm  and  forearm  to  the  chest  (Bellrtmy). 

Sayre's  dressing  consists  in  ai)plying  a  wide  strip  of  adhesive  plaster 
around  the  iipjK^r  arm,  then  across  the  back  and  around  the  ehest.  The 
second  strip  is  applied  diagonally  from  the  elbow  of  the  injured  side  to  tlie 
sound  shoulder,  passing  both  in  front  and  behind  the  thorax,  and  fixing 
the  hand  in  front  of  the  opposite  shoulder  (Fig.  287). 


HUMERUS. 

Fracture  of  the  upper  end  of  the  humerus  in  children  (Fig.  2SS)  is  less 
probable  than  separation  of  the  rppEH  epiphysis,  or  a  dislocation. 
In  epiphyseal  tlisjunction  or  fracture  I  here  is  usually  a  sharp  projection  of 

the  lower  fragment  inward  that  ro- 
tates with  the  shaft  whUe  the  upper 
fragment  is  stationary  below  the 
acromion  (Fig.  2S9).  In  dislocation 
the  rounded  head  moving  with  the 
shitft  will  be  found  in  the  axilla 
whde  the  space  under  the  acromion 
is  vacant.  Crepitus  is  more  probable 
with  fracture  but  preternatural 
mobility  will  \ye  preisent  in  Ijoth 
epiphyseal  separation  and  in  frac- 
ture, while  in  dislocation  rigidity 
wUl  be  noted.  A  surgeon  unfamUiar 
with  X-ray  anatomy  may  wrongly 
interpret  a  nornud  epiphyseal  line 
for  a  fractuie  (p.  6). 

Treatment.— Anesthesia  is  neces- 
sary for  diagnosis  and  for  reduction. 
An  X-ray  will  usually  confirm  the  clinical  diagnosis  and  exhibit  the  amount 
of  displacement.  Whitman'  advises  the  reduction  of  the  fragments  under 
ether  and  the  slow  forcible  carrying  of  the  arm  into  extreme  abduction, 
using  the  acromion  as  a  fulcrum,  combined  with  band  elevation  in  the 


Fio.  288.^Fmetureof  surjfitial  upfk  of  ihe  humerua. 


Whitman,  Aiiaals  uf  Surgery.  May,  1908.  706  and  xxxvi,  787. 
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axilla.  A  plaster-of-Paris  shoulder  spica  is  then  applied  in  abduction 
which  elevation  is  retained  for  three  weeks,  after  which  massage  and  gym- 
nastlc  exercises  are  to  be  applied  persistently. 

Fracture  or  epiphyseal  separation  may  take  place  during  birth,  if  too 
great  traction  or  rotation  is  made  upon  the  humerus  by  the  arcoucheur. 
Pain»  disability,  swelling,  deformity  and  sometimes  crepitus  will  mark  the 
accident  and  the  X-ray  may  assist  in  a  correct  diagnosis  from  dislocation. 
If  reduction  is  thorou^jhly  accomplished  under  t-tlKj-,  a  juid  uf  I^  '  **, 
in  the  axilla  and  a  simple  \'el- 
peau  bandage  for  two  weeks 
will  secure  a  good  result.'  If 
autoinfection  from  the  umbili- 
cus takes  place,  an  osteomyelitis 
or  suppurative  arthritis  may 
follow. 

Lifting  a  child  by  the  arm, 
or  suddenly  jerking  the  humerus 
upward  and  outward  is  very 
liable  to  cause  a  separation  of 
the  epiphysis.  The  pectoral  and 
latissimus  dorsi  being  insertid 
into  the  diaphysis,  strongly  resist 
such  applied  force.  The  head  is 
held  firmly  by  the  subscapularis, 
the  infra-  and  supraspinatus  and 
teres  minor,  ami  the  unossified 
epiphysis  consequently  yields. 
The  lower  fni|;ment  is  usually 
conical  and  fits  into  a  depres- 
sion in  the  head  (Fig.  2S9),  but 
may  be  drawn  inward  if  sepa- 
ratitm  occurs. 

I'KACTL  RE  OF  ANATOMICAL 
NECK  WITH  DISLOCATION  OF  HEAD 

18  a  nire  condition  in  children 

and  would  practically  always  be     rt^'^im-rtntxxiTto^uumvm^^^^^^ 

an  i^piphyseal  separati<m.     The 

author  recalls  but  a  single  case  in  an  infant.     The  head  of  the  bone  had 

been  cut  down  upon  by  a  surgeon,  but  the  reduction  had  been  abandoned* 

When  first  seen,  months  later,  the  child  had  secured  such  gooil  shoulder 

motion,  although  the  head  was  still  in  the  axilla,  that  operation  was  not 

advised.     If  efforts  at  reduction  fail,  the  head  may  be  reached  by  anterior 

incision,*  carefully  guarding  vessels  and  nerves,  and  the  head  of  the  bone 

removed  or  fixed  with  ivory  screws. 

In  fracture  below  the  insertion  of  the  deltoii>  if  the  upper  frag- 
ment is  tilted  outward  and  cannot  be  reduced,  the  lower  fragment  may  be 
abducted  far  out  from  the  body  and  fixetl  in  that  |MJsition  with  plaster  cai^t. 


*  Packard^  Keating'n  Eoe.  D».  of  Chil.,  iti.  1062. 

'  Buchanan.  Annals  of  SuTftery,  xlvii,  650.  572,  mnd  U,  267. 
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Boys  are  liable  to  fracture  of  the  shaft  by  muscular  action  in  arm  twisting 
gports.  Fractures  of  the  shaft  are  particularly  liable  to  be  followed  by 
non-union,  owing  to  injury  of  the  musculo  spiral  nerve  or  of  the  nutrient 
artery »  at  the  time  of  the  original  accident. 

Treatment. — Fracture  of  the  shaft  in  children  can  be  best  restrained 
an<l  protected  by  applying  a  plaster  dressing  from  axilla  to  wrist.  If 
unruly,  the  shouhler  and  thorax  should  be  included.  With  elbow  fixed  at 
right  angles,  the  cast  may  l>p  slit  when  partially  hardened  either  along  its 
concave  or  convex  border  or  both.    A  wooflen  anterior  or  an  internal  angu- 


Fio.  21X).— Fracture  tif  lower  condyles  of  hiimama. 


lar  splint  with  three  short  splints  of  felt  or  binder's  board  or  metal  or  wood 
lii  often  employed  with  sling.  The  elbow  should  not  be  lifted  by  the 
dressing. 

In  oilier  childi*en  the  pad  in  the  axilla  should  be  only  a  layer  of  absorb- 
ent cotton  welJ  powdered.  After  complete  reduction  of  the  fragments  the 
shoulder  should  be  covered  with  a  binder's  board  cap  and  the  arm  firmly 
fixed  against  the  side  of  the  chest  with  adhesive  strips  or  bandage  or  gyp- 
sum, the  forearm  being  placed  in  a  sling  without  support,  of  elbow. 

Gentle  passive  movements  are  commenced  in  three  weeks  and  manipu- 
lations,  massage,  and   gymnastic   movements   continued    untiJ    thorough' 
motion  is  secured  at  the  joints. 

Elbow.  — The  supracondyloid  and  the  T-  or  intercondyloid  fracture 
of  the  humerus  is  common  in  children.  A  fall  upon  the  elbow  drives  the 
olecranon  forward  aa  a  wedge,  splitting  the  condyles  (Fig.  290).    A  fall  upon 
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the  hand  drives  the  coronoid  backward  with  the  same  result.  In  infants, 
the  capitellum,  the  trochlea  and  the  two  epicondyles  enter  into  the  epiphy* 
sis.  Normal  consolidation  with  the  diaphysis  does  not  take  place  until  the 
fourteenth  to  the  seventeenth  year  and  in  the  olecranon  about  the  eight- 
eenth. Fracture  of  the  epicondyle  may  occur  without  the  break  extend* 
ing  into  the  joint.  The  three  points,  the  olecranon  and  the  two  condyles, 
should  be  in  line  and  equidistant  when  the  joint  is  in  either  flexed  or 
extended  position. 

Fractures  at  the  lower  end  of  the  humerus  extending  into  the  joint  are 
frequent  and  are  exceedingly  productive  of  subsequent  disability  and  loss 
of  motion.  In  children  under  fifteen  years  of  age,  separation  of  the  epiphysis 
is  not  uncommon.  Crepitus  may  or  may  not  be  present  but  mobility  and 
deformity  will  exist.  Many  so- 
called  sprains  are  partially  epi- 
physeal disjunctions  and  partially 
fractures. 

In  T-fractures  extending  both 
transversely  and  obliquely  or 
longitudinally  into  the  joint,  the 
inner  trochlea  or  epitrochlea  may 
be  split  off  or  the  outer  condyle  or 
the  epicondyle  may  be  broken,  the 
latter  sometimes  independently  by 
a  direct  blow.  Fracture  of  the 
inner  condyle  is  the  more  serious, 
since  if  its  position  in  the  joint  is 
altered,  deformity  will  result.    The     -.     «„,      ,,  ^       ,       .  ,      , .  .,. 

'  •      ^    1       »  •  ^'<>*  291.  —  Frmoture  of  condyles  of  humeniii  with 

normal  extension  of  the  forearm  in  backward  dialocatiaa  of  lower  fracmeat. 

supination  is  at  an  angle  of  fifteen 

degrees  with  a  line  extended  from  the  longitudinal  axis  of  the  humerus. 
The  hand  in  supination  should  hang  far  out  from  the  outer  side  of  the 
thigh — the  "  carrjdng  position  " — in  standing. 

In  a  transverse  fracture  of  the  lower  end  of  the  humerus  the  action  of 
the  triceps  and  biceps  muscles  tends  to  draw  upward  and  backward  the 
lower  fragment  and  produce  fon^-ard  angulation  at  the  seat  of  fracture, 
with  prominence  of  the  olecranon  simulating  backward  dislocation  of  the 
elbow  (Fig.  291);  but  the  olecranon  will  be  found  on  examination  to  bear 
its  normal  relation  to  the  two  condyles.  Mobility  and  crepitus  are  usu- 
ally appreciable,  provided  the  swelling  is  not  too  great.  An  anesthetic 
and  an  X-ray  are  usually  necessary  to  determine  the  extent  of  the  injury. 
If  a  T-fracture  exists  the  condyles  can  be  moved  upon  each  other  (Fig.  292). 

Treatment. — Reduction  is  best  accomplished  under  ether  by  strong 

HYPEREXTENSIOX    foUoWcd   by   TRACTION    and    FORWARD    PRESSURE   OH   the 

lower  fragment  until  complete  flexion  can  be  secured.* 

An  emergency  splint  for  fracture  near  the  elbow  is  readily  made  from 
binder's  board  or  stiff  card-board  or  leather,  by  cutting  a  V-shaped  notch 
on  either  side,  bending  the  splint  at  right  angles  and  pinning  the  three 
pieces  together  with  rivets  such  as  are  used  in  holding  sheets  of  paper,  or 

>  Luak,  AnD.  of  Suig.,  Sept.,  1908,  and  zlviii,  432. 
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with  eyelets.  Wood,  felt,  galvanized  iron,  leather  or  any  stiff  materials 
may  be  used  for  splints  but  are  not  as  convenient  or  as  effective  as  gypsum. 
In  a  diagonal  fracture  of  the  internal  trochlear  surface  ext^miing  into 
the  elbow-joint  and  in  a  T-fracture,  many  surgeons  fail  to  recognize  the 
normal  angle  of  the  forearm  to  the  line  of  the  arm  during  supination  but 
_dresh  the  fracture  iu  the  straight  line,  thus  sliding  up  the  iimer  fragment 
md  compelling  the  *'  gunstock  "  deformity  (Fig.  293.)     Many  methods  have 


FlO.  202. — Fracture  of  eniidyle  of  humerus  with  forwanJ  di<4pl&vflment  of  forMnn, 


been  devised  to  correct  this  result.  The  author  has  had  best  results  by 
following  the  plan  of  Allis  and  of  Wyeth/  The  forearm  is  extended, 
supinated  and  angulated  naturally  to  the  radial  side  to  corre- 
spond TO  THE  ANGLE  OF  THE  OPPOSITE  ARM-  The  forearm  should  never 
be  dressed  in  a  straight  line  with  the  nlnar  aspect  of  the  upper  arm, 
as  this  wouhi  be  an  unnatural  positi^ui.  A  forearm  in  straight  line  with 
the  arm  is  only  seen  in  patients  with  relaxed  loni^  ligaments.  To  pre- 
vent this  gunstock  deformit}'  Allis  applies  to  the  arm  and  forearm  several 

thicknesses  of  long  longitudinal 
strips  of  adhesive  plaster,  secur- 
ing I  he  normal  angle  and  per- 
mitting early  limited  motion. 
When  carefully  adjusted  under 
ether  and  fixed  in  extension 
with  plaster  of  Paris  from  axilla 
to  carpus  at  the  normal  angle, 
no  change  can  take  place  and 
the  child  is  comfortable  and  pro- 
tected from  injury.  In  rebellious  children  a  plaster  cast  should  be  applied 
to  include  the  shoulder  and  chest.  At  the  end  of  the  tenth  day  gentle 
passive  motions  are.  commenced  and  the  splint  shortened  at  the  wrist  in 
order  to  allow  finger  movements.  In  the  third  week,  a  fresh  cast  with 
change  of  angle  is  applied,  with  daily  removal  of  the  splint  and  massage 
and  voluntary  movements  encouraged.  Early  passive  movements  repeated 
under  nitrous  oxide  anesthesia,  in  addition  to  the  natural  movements  of 


Fio.  293. — Oonntock  deformity  aftw  frscture  of  in- 
lemnl  condyle.  R«sult  of  ann  having  been  dre^Md  withaut 
regMtl  to  normal  atigleof  the  Ixiutss)  al  the  elbow.    (AUis.) 


»  Wyeth's  Surgery,  2nd  edition,  p.  161. 
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the  child,  will  almost  invariably  give  an  excellent  joint.  With  a  restless 
boy  a  removable  gypsum  or  silicate  or  starch  or  protective  splint  should 
be  continued  for  several  weeks  to  avoid  i-efracture. 

In  transverse  fractures  above  the  joint  the  flexed  position  (Fig.  294)  is 
excellent  but  is  dangerous  in  the  production  of  gangrene  from  pressure  on 
the  brachial  vessels  or  nerves  if  tightly  applied. 

Jones'  advises  immediate  supination  ami  acute  flexion  of  the  forearm 
and  its  retention  in  that  position  in  a  sling  for  four  weeks.  He  recommends 
this  position  in  all  fractures  of  the  elbow  of  both  external  and  internal  con- 
dyles— except  those  of  the  olecranon.  This  method  avoids  the  us«?  of 
splints  and  bandages  but  interferes  with  circulation.  If  stiffening  occurs, 
voluntary  motion.s  by  the 
child  will  in  a  few  months 
give  a  useful  arm.  Volun- 
tary motions  are  safer  than 
pa.«<.sive  ones,  but  after  union 
is  firm,  progressive  massage 
anci  g^mnastir  movements 
will  establish  good  functi<uu 

Fractui-e  of  the  outer 
condyle  is  not  as  serious  as 
a  break  of  the  trochlea.  A 
fracture  of  the  epicondyle 
<loes  not  enter  the  joint  and 
re(|uiros  only  support  of  ad- 
hesive plaster  and  a  sling. 

Compound  fracture  of 
the  elbow  is  treated  with 
thorough  antis€*ptir  cleans- 
ing, the  adjustment  of  frag- 
ments, wiring  them  in  proper 
position  if  necessary  for 
retention,  fixing  the  elbow 
at  a  right  angle  in  a  plaster 
east  ilivided  in  half  (see  p. 
2-14)  to  l>e  readily  removed  for  dressings, 
should  not  be  removed  until  odor  arises 


Kio.  a94.— PlMt«r-ol-PmriH  splint  bolding  formrm  in  fxH 
flexion*    (LvMk.i 


The  primary  aseptic  dressing 
More  risk  can  be  taken  in 
children  than  in  adults  in  retaining  fragments,  but  excision  of  fragments, 
rather  than  of  the  joint,  should  Ix^  the  rule,  as  a  useful  arm  can  oft^n  be 
secured  if  voluntar>'  and  involuntary  movements  are  commenced  after 
twelve  or  fourteen  days. 

Amputation  should  be  done  only  in  absolutely  hopeless  cases,  as  re- 
markable results  are  possible  with  wise  aseptic  conservatism. 

Elbow  Ankylosis. — While  stiffening  of  the  elbow  is  common,  yet  com- 
plete ankylosis  is  rare  in  children  if  movements  are  comnience<l  early.  So 
important  is  motion  at  this  joint  that  it  is  wiser,  especially  in  boys,  to  take 
the  risk  of  slight  deformity. 

Ankylosis  after  fracture  in  children  is  best  prevented  by  early  voluo- 


Joaefl»  Clin.  Journal.  Oct.  26.  1904. 
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tary  motions  to  the  limit  of  not  producing  serious  pain,  to  which  may  later 
be  added  passiv^e  movements  by  the  surgeon  under  nitrous  oxide  anesthesia. 
Splints  may  be  removed  as  early  as  the  end  of  the  second  week  if  the  child 
is  tractable-  If  ankylosis  has  occurred,  the  joint  may  yet  be  restored  by 
persistent  efiforts.  Excision  and  arthroplasty  are  undesirable,  as  epiphyseal 
growth  may  be  injuretl  by  too  early  intervention.  Excision  even  later 
is  apt  to  leave  a  weak  flail  arm. 

Arthroplasty  offers  better  results  in  adolescents.  The  olecranon 
should  be  sawed  throu«ch,  the  two  joint  surfaces  gouged  and  fashioned  as 
accurately  as  possible  to  the  normal,  and  a  large  fascial  and  fatty  flap  cut 
from  the  back  of  the  arm*  and  inserted  to  cover  the  whole  area  of  the  new 
joint.  This  should  be  stitched  in  position  with  chromicized  gut  and  motion 
cautiouslv  commenced  at  the  end  of  the  second  week. 


RADIUS  AND  ULNA. 

A  fractured  OLECRANoy  is  dra^vn  upward  by  the  triceps  (Fig.  295)  and 
if  complete  replacement  is  impossible,  an  open  operation  becomes  necessar>'. 
With  the  hand  in  the  position  of  supination,  the  olecranon  can  be  exposed 

with  less  risk  of  injury  of  the 
ulnar  nerve  than  when  in  pro- 
nation.  If  the  fragments  can 
be  brought  together  with  the 
forearm  in  extension,  by  chro- 
micized gut  passed  through  the 
periosteum  and  fascia,  the  bone 
imed  not  be  ilrilled.  If  drilling 
is  done,  a  single  or  a  mattress 
suture  of  strong  chromicized  gut 
or  wire,  or  ivoiy  sci-ew  with 
removable  head,  with  the  arm 
dressed  in  extension  in  a  plaster 
cast,  will  give  an  excellent  re- 
sult. In  posterior  dislocation 
with  fracture  of  the  coronoid^ 
a  recurrence  of  the  dislocation 
may  take  place  after  reduction 
unless  great  caution  is  used. 
Epiphyseal  separation  of  the 
olecranon  is  rare. 

The  epiphysis  of  the  head 
of  the  radius  unites  with  the 
diaphysis  at  about  sixteen  years  of  age,  the  lower  at  eighteen.  A  violent 
jerk  on  the  arm  of  a  young  child  may  be  foUow^ed  by  epiphyseal  separa- 
tion. As  the  epiphysis  lies  within  the  articular  ligament,  the  cavity  of  the 
connected  elbow-joint  is  liable  to  effusion. 

On  pronation  and  supination  the  epiphysis  will  not  rotate  under  the 
finger  and  the  X-ray  will  probably  show  a  separation.     In  subluxation^ 


Fm.  S!Oft.— Frmeture  of  decmuiCMi  a&d  eomly1o»  of  huxnema. 


Murphy,  Trans.  Amer.  Surg.  Aaso.,  1006;  Jour.  Amer.  Med.  Asboc.,  May,  IdOS, 
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rotation  is  present.  Subluxation  of  the  head  of  the  radius  *  or  of  the  artic- 
ular ligament  or  "pulled  elbow"  or  elbow  sprain,  is  frequent  in  young 
children,  due  to  rough  treatment  of  the  hand  and  forearm.  The  head  of 
the  radius  may  partially  or  entirely  slip  from  the  orbicular  ligament,  or 
there  may  be  a  partial  separation  of  the  epiphysis.  The  X-ray  is  of  slight 
value  in  diagnosis.  Replacement  may  be  sometimes  effected  by  strong 
supination.*  The  head  can  be  readily  distinguished  just  below  the  outer 
condyle  of  the  humerus  and  if  the  radius  is  unbroken  or  impacted  it  should 
be  felt  to  rotate  during  pronation  and  supination. 

In  FRACTURE  OF  THE  SHAFT  of  one  or  both  bones  of  the  forearm,  accu- 
rate reposition  and  adaptation  should  be  followed  by  immediate  enclosure 
in  a  removable  plaster  cast,  from  axilla  to  carpus,  as  described  (p.  244). 
If  gypsum  is  not  at  hand,  a  posterior  straight  splint,  or  two  straight  splints 
well  padded  may  be  used.  The  advantage  of  dressing  the  hand  in  supina- 
tion is  shown  in  Fig.  165,  p.  246. 

If  wooden  splints  are  employed  the  danger  of  ischemic  paralysis  must 
never  be  overlooked. 

Ischemic  paralysis  (Volkman's)  is  more  common  after  fracture  of 
radius  and  ulna  than  in  any  other  region  of  the  body  and  occurs  from  the 
tight  application  of  two  wooden  splints.  A  slough  upon  anterior  or  pos- 
terior aspect  of  the  forearm  and  subsequent  contractions  bind  muscles  and 
nerves  in  a  dense  cicatrix  poorly  supplied  with  blood-vessels — a  traumatic 
myo.sitis.  This  is  a  most  unfortunate  accident  both  for  patient  and  sur- 
geon.    (For  treatment  see  p.  650.) 

Incomplete  or  greenstick  fractures  are  common  in  the  forearm  in 
children.     Deformity  is  present,  but  mobility  and  crepitus  are  absent. 

In  greenstick  fracture,  the  bone  or  bones  should  be  forcibly  but 
slowly  straightened  by  the  surgeon^s  hands  over  a  narrow  wooden  fulcrum 
(Fig.  610,  p.  680).  under  anesthesia,  even  if  complete  fracture  results.  The 
forearm  and  carpus  are  then  encased  in  gypsum,  allowing  finger  motion, 
and  the  hand  placed  in  a  sling.  The  hand  can  be  released  in  a  week  or  ten 
days.  If  rebending  occurs,  or  if  the  deformity  is  not  discovered  until  late, 
the  forcible  straightening  should  be  accomplished  as  soon  as  detected;  still 
later,  osteotomy  or  osteoclasis  may  be  necessary. 

Fracture  near  the  lower  end  of  the  radius,  either  Colles'  or  Barton's, 
is  sometimes  productive  of  great  deformity  and  loss  of  function.  If  not 
seen  immediately,  the  swelling  may  mask  the  injury  so  that  the  character- 
istic silver-fohk  displacement  is  concealed.  Kvon  when  no  crepitus  is 
pre.sent,  the  bony  defoniiity,  the  immetliate  loss  of  function  and  the  pain 
are  sufficient  to  demand  the  taking  of  two  X-ray  shadowgrams,  and  the 
administration  of  ether  for  diagno.sis  and  treatment.'* 

The  violence  of  the  fall  may  drive  the  upper  into  the  lower  fragment 
and  firmly  lock  it  there,  so  that  crepitus  and  mobility  will  be  absent  and 
deformity  will  be  marked.     The  X-ray  will  assist  in  disclosing  the  lesion. 

As  the  hand  is  nearly  always  in  pronation  during  a  fall,  the  deformity 
is  characteristically  distinct,  even  if  it  is  but  slight.     The  hand  will  be 


»  Piereol's  Anatomy,  1908,  293. 

'Thomas,  Ann.  Surjf.,  Aug.,  1907;  Amer.  Jour.  Orth.  Suiig.,  Apr.  18.  1908. 

» Willard,  Phila.  Polyclimc,  u,  188. 
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carried  with  the  lower  fragment  backward  and  to  the  radial  side,  the  projec- 
tion of  the  anterior  articular  lip  of  the  radius  in  front  of  the  wrist  will  be 
absent  and  the  carpus  will  project  backward.  Rarely  anterior  displace- 
ment of  the  lower  fragment  occurs  provided  the  carpus  has  been  forcibly 
thrown  forward  in  palmar  flexion.  Colles'  fracture  of  the  radius  is  often 
accompanied  by  a  fracture  of  the  styloid  process  of  the  uhia. 

TjtEATMENT  OF  CoLLBs'  Fracti  HE. — In  fracture  of  the  lower  end  of 
the  radius  either  above  or  into  the  joint  (Colics*  or  Barton's)  with  char- 
acteristic silver-fork  deformity,  iinmediate  and  complete  rednclion  under 
anesthesia^  by  traction  and  forcible  manipulative  flexion  and  extension 
with  unlocking  of  the  fragments,  is  the  only  proper  treatment.  Molding 
the  parts  to  the  original  position  will  greatly  facilitate  not  only  good  union 
but  will  avoid  subsequent  stiffness  antl  deformity.  If  reduction  is  fuily 
accomplished  there  will  be  but  litije  difficulty  in  retention,  light  splints 


'•^r>*'^^^jg|8yg4b^li-  w^o  u  rr-r--- 


Fto.  2911. — Lmris*  splint  for  fraotured  radiu#  with  hand  in  palmar  Acxion.    (Affncw, ) 

only  be'tng  required  as  protectors.  Some  surgeons  even  trust  simply  to 
bands  of  adhesive  plaster,  but  this  method  is  unsafe  in  children.  When 
forcible  reduction  fails,  an  open  operation  should  \ye  done,  the  osteotome 
or  chisel  l^ein^  used  to  loosen  and  adjust  fragments.  Roberts'  has  .shown 
that  difficulty  in  retluction  o(  the  deformity  of  the  radius  is  sometimes  due 
to  a  coexisting  unrecognized  grec^nstick  fracture  of  the  ulna. 

In  docile  children  such  a  fracture  at  the  lower  end  of  the  radius  and 
ulna  aftor  complete  reduction  under  ether,  can  be  safely  dressed  in  the  su- 
pine position  in  pi aster-of- Paris  extending  from  elbow  to  the  metacarpal 
boneSf  to  permit  movement  of  thumb  and  fingers.  In  troublesome  cases 
it  is  wise  to  fix  the  elbow.  The  cast  should  always  be  slit  before  it  has 
thoroughly  hardenetl,  to  allow  for  swelling  and  to  permit  inspection  (p.  244), 
A  straight  wooden  dorsal  splint,  or  two  wooden  splints,  or  a  metal  sup- 
port may  be  eniployed  ( Fig.  296) . 

In  all  fractures  of  radius  and  ulna,  the  voluntary  use  of  the  fingers 
should  be  permitted  from  the  beginning,  to  prevent  inflammatory  adhesions. 


RobertB,  Ann.  Surg.,  Aug.,  1909. 
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If  previous  reduction  of  fragments  has  been  thorough,  gentle  wrist  move- 
ments can  also  be  instituted  at  the  end  of  the  second  week.  When  contu- 
sion has  been  great,  long  continued  massage,  hot  air  baking,  and  muscular 
exercises  in  a  properly  equipped  gymnasium  will  greatly  assist  in  securing 
good  movement. 

Cases  seen  late,  with  deformity,  loss  of  pronation  and  of  function, 
should  be  opened.  Avoiding  vessels  and  nerves,  the  fragments  should  be 
separated  with  osteotome  and  complete  reduction  effected,  even  by  the 
application  of  force  if  necessary.  Reposition  and  retention  are  sometimes 
difficult  but  may  be  assisted  by  hyperflexion  and  hyperextension  of  the 
hand.  Great  force  temporarily  applied  is  safer  than  after-pressure  by  pads 
and  splints  which  are  dangerous  as  regards  sloughing  and  infection. 

For  RBFRACTURIN6  a  forearm  that  has  been  badly  united,  the  strong 
hands  of  the  surgeon  and  a  narrow  wooden  block  are  essential.  ResiBtaat 
cases  may  require  the  use  of  a  wrench  (Fig.  162,  il,  p.  243)  or  an  osteoclast 
(Fig.  249,  p.  300),  but  osteotomy  is  more  accurate. 

Epiphyseal  Separation. — ^The  lower  epiphyses  ossify  about  the  tenth 
year  and  are  united  to  the  shaft  before  the  twentieth  year.  Separation  of  the 
epiphysis,  especially  that  of  the  radius,  is  exceedingly  common  in  children, 
just  as  fracture  at  this  point  is  common  in  older  subjects  because  hands  are 
always  thrown  forward  for  protection  in  falls  and  accidents.  Differentiation 
from  fracture  is  difficult  as  even  a  radiogram  may  misinterpret  (Fig.  5, 
p.  6).  The  deformity  is  occasioned  by  the  backward  displacement  of  the 
carpus  and  lower  fragment  and  their  retention  by  the  supinator  longus, 
while  the  pronator  quadratus  and  the  anterior  tendons  are  put  upon  the 
stretch  and  fix  the  injured  region. 

Treatment  of  Epiphyseal  Disjunction. — Under  ether  the  epiphy- 
seal lower  fragment  must  be  first  forcibly  extended  and  drawn  downward 
to  unlock  the  interdigitations;  then  flexed  and  carried  to  the  ulnar  side  until 
all  deformity  has  disappeared.  When  reduction  has  been  thoroughly 
accomplished  there  will  be  but  little  tendency  to  recurrence  and  a  light 
splint  will  be  sufficient.  A  gypsum  cast,  however,  is  safest  for  retention 
and  protection. 

Epiphyseal  injury  or  fracture  of  one  bone  at  the  lower  forearm  may 
so  interfere  with  subsequent  growth  that  the  hand  will  be  pushed  to  the 
radial  or  to  the  ulnar  side  by  the  normal  bone. 

Such  a  condition  may  be  remedied  by  resection  of  a  portion  of  the 
longer  bone,  or  by  elongating  the  shorter  one  by  the  method  of  Magnuson* 
by  mortise  section,  traction  and  the  insertion  of  ivory  screws  specially 
designed  with  brass  removable  heads  (p.  335). 

HAND. 

In  children  carpal  fractures,  though  rare,  except  of  the  compound 
variety,  are  often  treated  for  bruise  or  sprain.  An  X-ray  of  both  hands 
is  desirable,  as  the  swelling  and  pain  often  render  diagnosis  difficult.  Both 
anteroposterior  and  lateral  views  are  advisable.  Pain,  swelling  and  dis- 
ability will  be  the  chief  symptoms,  crepitus  will  be  rare.     The  point  of 


Univ.  Med.  Bull..  May,  1906. 
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greatest  tenderness  will  usually  be  posterior.    A  fall  on  the  extended  hjiiid 
ia  frequently  mistaken  for  sprain,  but  ether  will  make  diagnosis  clear. 


r 


Fio,  207 — 8hort  !«crrw  in^-prtetl  in  nion-union  of  phalanx. 

Treatment.— Immobilization  by  plaster  in  straight  position  of  wrist, 
but  with  the  fingers  free  to  allow  movement,  ia  the  safest  dresning.  In 
fifteen  days  the  splint  is  removed  unless  the  child  is  too  active,  adhesive 
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plaster  strips  applied  and  gentle  movements  permitted.  Later,  massage 
and  free  movements  are  necessary. 

If  reduction  of  fragments  is  impossible  under  ether,  one  or  both  frag- 
ments of  carpal  bones  are  removed  through  a  posterior  incision. 

Rarely  non-union  occurs.  After  several  months  of  delay  in  a  case  of 
defective  nutrition,  the  author  secured  firm  union  of  a  phalanx  by  the  use 
of  a  screw  (Fig.  297). 

The  treatment  of  fracture  of  the  metacarpals  and  fingers  in  children 
does  not  differ  from  that  of  adults,  except  that  motion  is  permissible 
earlier.  A  phalanx  may  be  broken  and  yet  show 
neither   displacement   nor  crepitus   (Fig.   29S). 

For  tiny  infant  fingers,  card-board  strips  or 
toothpicks  and  adhesive  plaster  answer  well.  For 
boys,  who  often  break  the  metacarpals  or  fingers  by 
hard  blows,  plaster-of-Paris  is  the  best  material  for 
splinting,  but  after  thorough  reduction  of  the  frac- 
ture, a  tight  adhesive  plaster  strapping  will  often 
enable  the  patient  to  continue  at  school  or  at  work. 

PELVIS. 

The  peU'is  is  rarely  fractured  in  children  except 
by  crushing  forces  that  require  the  same  treat nic^nt 
as  in  adults.*  The  author  recalls  a  patient  in  whom 
only  the  anterior  superior  spine  was  broken  off  by  a 
fall  from  a  honse,  upon  a  stone  just  large  enoujrli  to 
pass  in  Ix'twoon  the  trochanter  and  crest  of  the 
ilium.  The  pelvis  is  sometimes  broken  by  falls 
upon  the  i)utto('ks  from  a  height.  Fuj.  -jos.  — Fmcturp  of 

An  adolescent  i)atient  of  the  author's  in  falling      Kul^t'.l^^^^^^^^^^ 
from  a  bicvch*  struck  directly  upon  the  trochanter, 

breakin«:;  the  neck  of  the  femur  and  at  the  same  time  crushing  the  floor 
of  the  acetabulum.  The  spicules  wounded  the  ])erit()neum  but  i*ecovcry 
followed  with  slight  shortening  and  stiffn(\^s  (Fig.  2\)\)).  In  another  case 
seen  in  consultation  with  Dr.  S|)ellis.sy,  a  patient  in  the  delirium  of  typhoid 
fever  leaped  from  a  second  story  window  and  drove  the  entire  femoral 
head  inside  the  pelvis. 

Absolute  r(»st  in  IkmI,  complete  rc^laxation  of  muscles,  and  fixation  of 
tnmk,  pelvis  and  thighs  in  an  envel()i)ing  plaster  cast  ixrv  ess<'ntial  for  the 
suj)port  of  a  fractured  pelvis. 

FKMrU. 

FuACTrHK  of  the  femur  or  kimi'HYseal  skpahatiox  is  sometimes  pro- 
duced in  a  new-born  infant  by  loo  strong  tract i<»n  by  linger  or  blunt  hook  in 
a  hea<i-last  labor,  or  in  rotary  attempts  to  brini:  <l<)wn  the  legs.  Pain, 
swelling  and  preternatural  mobility  will  be  j)resent  but  crepitus  rarely. 

The  diagnj)sis  l>etween  fractuiv  of  the  fein(»ral  neck  and  epiphy.-M'al  dis- 
junction is  tlilficult  and  the  X-ray  is  n<ft   of  much  .service  at  this  cartihig- 

'  Willanl,  Tnnis.  Phila.  P:ith.  .S>c..  xi.  is. 
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inous  age.  In  autoinfection  from  the  umbilicus,  the  accident  is  sometimes 
followed  by  suppuratioiu  from  acute  infertious  epiphysitis  or  osteomyelitis. 
Treatment  of  Infants.^ — As  soon  as  a  frat"tui\*  of  shaft  or  of  neck  is  dis- 
covereti,  tubular  stockinet  should  ix»  applied  from  chest  to  ankle,  and  a  longi- 
tudinal nnisliu  bandage  laid  loosely  next  the  skin  (p.  731J,the  latter  being 


flo(»r  of  acrtabuluni. 


thoroughly  powdered  with  zinc  stearate.  A  thin  layer  of  absorbent  cotton 
is  applied  with  flannel  bandage,  and  under  full  anesthesia  the  surgeon  ad- 
justs the  fragments  and  maintains  traction  while  an  assistant  applies  a 
spica  plaster-of-Paris  bandage  rapi(ily  about  the  fracture,  with  thigh  at  right 
angle  to  the  body,  afterward  completing  the  cast  from  the  ankle  to  thorax. 
The  sides  and  groin  are  strengthened  by  reverses.     When  hardened,  this 
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cast  is  cut  back  well  away  from  the  genitals,  shellaced  and  the  anus  packed 
about  with  absorbent  cotton  and  rubber  tissue  beneath  the  diaper.  With 
care,  this  cast  need  not  be  seriously  soiled  for  weeks  and  the  infant  can  be 
moved  as  required  and  placed  at  the  breast. 

Symptoms  of  Fracture  at  the  Neck  of  the  Femur.— Immediate  disa- 
bility, slight  shortening,  evcrsion  of  limb,  and  relaxation  of  fascia  lata  are 
sufficient  diagnostic  proofs  of  the  lesion  in  older  children.  An  attempt  to 
secure  crepitus  is  productive  of  increased  deformity. 

In  fracture  of  the  neck  in  childhood,  the  line  of  break  is  usually  both 
intra-  and  extra-capsular.  The  trochanter  will  be  above  N^laton's  line  (Fig. 
300)  and  the  base  of  Bryant's  triangle  will  be  shortened.  The  distance 
from  the  outer  side  of  the  trochanter  to  the  median  line  will  be  diminished. 


J'lo.  300. — Showing  N^laton's  line  paminR  from 
the  anterior  tipine  tu  the  tuberoeity  of  the  ii»chiuin. 
(PiereorH  Anatomy.) 


Fui.  301.  —  Shuwmg  Hryant'n  trianxle.  Thr 
outer  and  upper  l>ai«e  line  are  unequal  in  fracture 
of  the  femoral  neck.     (Piersol'!*  Anatomy.) 


In  fracture  of  the  neck  of  the  femur,  in  dislocation  either  congenital 
or  traumatic,  and  in  hip  disease  with  pathologic  dislocation,  an  excellent 
diagnostic  help  is  to  draw  a  line  with  skin  jx?ncil  from  the  top  of  the 
trochanters  across  the  anterior  superior  spines  to  the  median  line  of  the 
body.  In  normal  conditions  these  lines  should  meet  at  the  centre.  With 
a  horizontal  line  connecting  the  trochanters  and  the  projection  of  the 
median  line,  two  right-angled  triangles  should  Ix^  formed  with  bases  look- 
ing downward. 

Another  test  (Br>'ant)  is  to  draw  lines  from  the  anterior  superior  spines 
to  the  trochanters  (Fig.  301).  A  line  jx»rpendicular  to  the  trochanter  should 
meet  at  right  angle  with  a  line  drawn  backward  from  the  anterior  spine. 

Another  test  is  to  connect  the  two  anterior  superior  spines  and  the 
tops  of  the  two  trochanters  (Chiene,  McCurdy).  If  the  neck  is  shortened, 
these  two  lines  will  not  be  parallel  (Fig.  302). 


|{.i^njc  devBLiao  of  tip  of  trttcbantpr  Bad 

of  Bryiitii'a  irmngle  in  frarture  of  neck 

Jin  »f>untj  side;   b,  od  fraciUmJ  side.     Tlie 

III  line  of  tlk«  boily  wilt  a.Uo  hm  altered. 
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test  is  to  compare,  with  tape  line,  tlie  respective  distances 

|tre  of  a  line  joining  the  two  anterior  superior  spines,  to  the 
to  the  tips  of  the  condyles  of  the  femurs,      Robson's  and 

Morrijs'   lines   also    assist    in 
diagnosis. 

Treatment.  —  In  epiphy- 
seal separation  or  unrecog- 
nized fracture  of  the  neck, 
union  may  take  place  at  an 
angle  with  a  bend  that  may 
he  inlHtaken  for  coxa  vara  in 
adolescents  (see  Coxa  Vara, 
p.  310). 

In  adolescents,  the  g>'p- 
Bum  dressing  is  advisable, 
but  when  muscles  are  strong 
and  gootl  apposition  cannot 
be  secured.  Buck's  extension 
over  pulley  wheel  in  the 
ve rt i cal  p  o  s  i  t  i  o  n  may  be 
employed.  If  horizontal  ex- 
tension (Fig.  420,  p.  474)  is 
long  sand-bags  are  eBscntial ;  ordinarily  they  are  entirely  too 

l^hort  enveloping  splints  of  bimler's  board  or  leather  or  felt  arc 

in's  and  scores  of 

I  have  been  deviscil     ^  ^  j  T 

*f  the  femur,  but 

teon  is  accustomcjl 
iise  of  gypsum  he 

le    mn^d    for   other 

■t  of  success  in  the 

T-of- Paris  lies  in 
lit  \iy  iippliefl  to  the 
liun  while  the  sur- 
\c  fragments  arcu- 
jtion.  These  once 
|he  upper  and  Itnver 
'S8  importance  can 
he  plaster  hjtJ*st*ly 
246).      The    buucH 

being  thoroughly 
lealing  process  will 
thout  deformity. 
Ilus  is   fairly  firm^ 

of  sufficient,  age, 

Thomas   posterior   bar   fixation    hip    splint    applied    (Fig. 

and  be  allowed  to  go  about  with  crutches  and  high  shoe 
hot. 


Fi«.  303.  ^  Supfrfoaion  saJlow«  fur  vertical  ext-tuAidun  in 
double  fntelure  uf  Oic  femuf.    tBem*t<in.  J 
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Jonefl  applies  a  Thomas  knee  splint,  with  metal  thigh-encircling  ring 
pressing  against  the  ischium  and  ramus  of  the  pubea,  making  a  fixed  point 
for  exteniiion  by  straps  from  the  foot-piece.  The  side  bars,  with  two  curved 
lateral  splints  of  sheet  iron  or  binder's  board  at  the  seat  of  fracture,  give 
excellent  immobilizing  support. 

In  fracture  of  both  femtrs  in  a  young  child  the  plaster  dressing  ia 
applicable;  or  vertical  extension  may  be  employed  by  zinc  oxide  adhesive 
plaster  strips,  with  cords  over  a  couple  of  pulley  wheels  in  the  ceiling  or  in 
a  gallows  over  the  crib  (Fig.  303).  The  weights  should  be  just  sufficient  to 
eligbtly  lift  the  buttocks  from  the  bed.     This  position,  however,  permits 


304.^Pnwiit(«  of  fitiDonk]  nMk  iHlh  shiorptiAn  mmi  *hnrtPT>Mic. 


much  greater  movement  of  the  fractures  than  does  a  g>'p.sum  cast  and  a 
nundng  child  cannot  a^  readily  take  the  breast  as  when  on  a  bamboo  frame. 
A  gallows  for  vertical  extension  can  l>e  erected  on  a  gas-pipe  bed  frame 
(Fig.  362,  p.  422)  permitting  removal  from  bed  to  trestles. 

The  femur  may  be  broken  by  twisting  or  rotation  in  attempting  to 
forcibly  move  an  ankylosed  hip  (Fig.  304),  or  in  the  reduction  of  a  congen- 
ital dislocation  of  the  hip,  or  in  hip  resection  when  the  bone  is  atrophied. 

Between  five  and  fifteen  yeara  of  age  if  horizontal  pulley  extension  in- 
stead of  the  g>'psum  cast  is  employed,  movements  of  the  fragments  will  be 
prevented  and  ease  in  handling  secured  by  placing  the  patient  on  a  bed 
frame  (p.  422).'    This  will  allow  the  patient  to  be  carried  out  of  doora  and 


Silver.  Ann.  of  Surg.i  Jan.,  1909. 
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fT  cleansing  and  for  bowel  movements,  by  placing  the  ends  of 

^on  blacks  or  hassocks.     In  fracturo  of  the  femur  treated  by 

raising  of  the  hips  upon  a  bedpan  is  very  disturbing  to  the 

't  is  much  better  with  either  boy  or  girl  to  use  a  small  pus-pan 

and  feces.     A  ver>'  slight  rolling  upon  the  side  will  permit  the 

Iced  beneath  the  anus. 


through  1l>ip-pmt.«b.ovUiK  epLphy«eiiof  hoiiJ  aod  frtet«rtroduiiterof  femur,  (Pieraol's 

'cn,  fraettire  of  the  neck  or  epiphyseal  separation  sometimes 

iUrect  lateral  blow  and  the  head  of  the  bone  may  be  driven 

floor  of  the  acetabulum  (p.  350).     Epiphyseal  separation  is 

n  in  children  than  fracture  of  the  neck/  since  the  head  is  not 

(haft  until  the  age  of  nineteen  or  twenty  (Fig,  305). 

Ion  of  the  fragments  and  immobilization  with  plaster-of- 

lucTioN.     Whitman  has  rendered  a  great  service  in  fracture  of 

't'k,  not  only  in  children  but  also  in  adults^  by  showing  the  ben- 

|ived  in  approximation  of  fragments  by  the  strongly  abducted 

securing  a  useful  union  (Fig.  306).     As  the  proximal  frag- 


»  Whitman.  Amer.  Joiir.  Orth.  But^.,  Aug.,  1909,  143, 
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ment  cannot  be  reached,  it  is  important  to  bring  the  distal  fragment  into 
proper  alignment  with  the  central  one.  After  an  X-ray  examination  and 
under  full  anesthesia,  the  limb  should  be  carried  slowly  and  gently  out- 
ward until  it  presents  an  angle  of  45  degrees  with  the  body,  the  pelvis  being 
fixed  by  carrying  the  sound  leg  to  the  same  angle  on  the  opposite  side. 
Three  assistants  are  necessary,  one  for  each  leg,  another  to  make  counter- 
traction  on  the  shoulders  while  traction  extension  is  made  in  the  abducted 
position.  The  surgeon  meantime  corrects  outward  rotation  and  molds  and 
lifts  the  lower  fragment  into  position.  The  patient  should  lie  upon  a  pelvic 
stool  (Fig.  448,  p.  494)  while  the  shoulders  are  supported  by  a  firm  box,  so 
that  no  movement  of  the  body  occurs  during  the  application  of  the  plaster.' 
Cotton  wadding  held  in  position  by  a  smooth  flannel  bandage  will  protect 


Fiu.  30G. — I>eg  fixed  in  abduction  by  g>i>8um  cast  for  fracture  of  femoral  neck.  (Whitman.) 

all  bony  projections.  With  the  limb  maintained  in  abduction  to  45  de- 
grees the  bandage  should  be  rapidly  applied,  first  about  the  hip  and  pelvis, 
the  region  about  the  trochanter  being  molded  to  hold  that  area  accurately 
in  position  while  extension  is  made.  The  bandage  should  then  be  applied 
by  the  assistant  to  the  body  and  thorax  while  the  surgeon  fixes  the  thigh, 
leg  and  foot  in  accurate  position,  molding  the  plaster  about  the  condyles, 
patella  and  foot  to  prevent  outward  rotation.-  The  foot  lx»ing  finished  last, 
permits  traction  to  be  continued  until  the  end  of  the  dressing  without  in- 
denting the  cast.  This  dressing  should  Ixj  applied  as  soon  as  the  diagnosis 
is  made,  and  should  be  worn  for  four  weeks,  after  which  time  the  part  below 
the  knee  may  Ik?  cut  away.  In  six  weeks  the  patient  can  walk  on  crutches, 
and  in  eight  weeks  a  short  removable  si)ica  of  the  hip  or  convalescent  hip 
splint  (Fig.  429,  p.  4S0)  or  Thomas  hip  splint  will  suffice  for  protection,  but 


»  Willard,  Therap.  Gaz.,  May  15,  190C.  299. 

'  Whitman,  Ann.  Siiix.,  ^'eb.,  1900,  Nov.,  1902  and  Oct.,  1909;  and  N.Y.  Med.  Recoid, 
Mar.  19.  1904;  Therap.  Gaz.,  May,  1906;  Whitman's  Orth.  Sur«.,  3d  ed.,  1907,  565. 
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Id  be  used  for  three  or  fourmonthg,  while  massage  and  gentle 
tssive  gymnastic  movements  of  the  joint  are  given.  By  this 
rellent  union  without  practical  shortening  can  be  secured,  with 
mction  (Fig.  307).  This  abducted  position  brings  the  frag- 
|tter  position  than  the  longitudinal  and  lateral  traction  prac- 
lany.     The  treatment  xs  also  applicable  to  adults,     Ridlon^ 

child  a  modification  of  the  Thomas  posterior  bar  hip  splint 

'6)  with  thoracic  and  pelvic  bands,  perineal  straps  and  buckle 

!  ankle.     This  dressing  makes,  when  firmly  bandaged  to 

[ry  fixed  and  com- 

Iratus.     The  child 

easily  lifted  for 
jlacing  in  the  open 
hildren  can  move 


'raHnre  oF  femoral  neck; 
\n  to  bormal  ntr&iglit  line. 


Fia.  30&— ^Eutli'M  lonKJtuiJinB^  »nd  luienil  tf«eticia  for 
fn^ture  tif  femoral  nrek. 


fracture  of  the  femur^  a  long  subsequent  course  of  massage, 
lents  and  gymnastic  exercises  are  important, 
ascents  and  for  all  ages,  Ruth'  advocates  reduction  of  the 
<ExmG  the  thigh  to  right  angles  with  the  pelvis  to  relax  the 
us,  simultaneously  with  outward  traction  in  the  line  of  the 
until  shortening  and  deformity  are  overcome.  Permanent 
dntained  by  weight  and  pulley,  supplemented  by  a  lateral 
upper  end  of  the  lower  fragment  (Fig,  30S),  The  foot  and 
are  both  raised  to  assist  gravity.  By  this  plan  he  claims 
fn  with  certainty,  even  up  to  old  age,  and  with  servioeable 
13  reduced,  the  bedpan  can  be  used  and  cleanliness  ensured. 


L  Annals  of  Stirigeiy,  July,  1901. 
( lazctte,  Mar,  15,  1907;  Jour.  Amer.  Med.  Abboo.,  Aug.  26,  1399. 
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The  side  pull  on  the  thigh  may  be  distributed  by  applying  a  molded  paste- 
board splint/ 

Old  injuries  in  adolescents  will  occa.sionaI!y  require  operation* 
Several  shadowgrams  should  be  employed  to  determine  the  position  and 
character  of  the  fracture,  the  position  of  the  fragments,  the  mobility  of  the 
caput,  the  amount  of  absorption  (Fig.  309)  and  the  total  dicitancc  from 
the  trochanter  through  the  neck  and  head,  so  as  not  to  interfere  with  the 
acetabulum. 


V  I  rnrtiire  of  n«:k  of  fpmur  with  nhwrptinn. 

With  these  data  and  with  the  radiogram  t>efore  him  the  surgeon  e*in 
make  an  incision,  for  complete  exposure  of  the  joint,  from  below  the  anlerior 
superior  spine  to  the  top  of  the  trochanter,  then  down  along  the  femur. 
Muscular  fibres  must  be  incised  as  little  as  possible.  The  tensor  vaginae 
femoris  and  rectus  are  drawn  inward,  the  gluteus  medius  and  minimus 
Upward  and  outward  and  the  capsule  incised  without  injuring  the  Y-Uga* 


Moore,  Northweetem  Lancet^  Mar..  1904, 
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-incision  with  cliviaion  and  lifting  of  the  trochanter  gives  alao 

entrance  to  the  joint.     The  surfacea  are  then  freshened  and 

fixed  with  ivory  or  bone  screws  or  pegs,  nails,'  steel  or 

wire,  or  staples.*    The  ivory  screws  with  detachable  heads 

[agnuson*  (p.  335)  are  best,  as  they  become  a  part  of  the 

bone  and  do  not  require  subsequent  i-emovaL      Bone 

pegs  may  be  freshly  made  from  a  bullock's  tibia  but 

must  be  long  boiled. 

Ghehnstick  fractures  of  the  shaft  of  the  femur 
are  only  occasionally  encountered.  If  met  with  they 
should  be  carefully  bent  back  into  position  over  a 
wooden  fulcrum  by  the  hands  of  the  surgeon.  Com- 
plete fractures  of  the  shaft  are  common  and  are  not 
difficult  of  diagnosis. 

Simple  fractures  of  the  shaft  of  the  femur  in 
children  are  beet  treated  with  gypsum  cast  applied 
during  strong  traction  under  anesthesia  with  careful 
manipulative  reduction  of  the  fragments,  while  the 
child  is  firmly  held  upon  a  pelvic  dressing  stool  (Fig. 
166f  p.  247)  with  thigh  partially  flexed  or  held  at  right 
angle  with  the  body.  If  reduction  is  secured  at  the 
primary  dressing  and  the  fragments  fixed  while  exten- 
sion is  accurate  there  will  be  but  little  tendency  to 
displacement.  Hip  and  knee  joints  must  both  be 
fixed,  the  spica  being  carried  up  to  the  thorax.  If 
ankle  and  foot  are  omitted  in  the  dressing,  the  surgeon 
can  maintain  traction  until  the  east  is  firmly  set.  The 
continuance  of  accuracy  of  adaptation  of  fragments 
may  be  observed  by  the  X-ray  during  the  course  of 
the  treatment. 

Buck'.^  horizontal  extension   {Fig.   420,   p.   474) 
and   four  molded    binder Vboard    short   splints    and 
large  nand-bags,  ia  the  treatmsnt  preferred  by  some 
iaurgeona,  but  this  method  allows  too  much  movement 
in  a  child.    If  necessary,  horizontal  weight  and  pulley 
?TD.Tid     extension  may  be  applied  beneath  a  cast  at  the  ankle 
"^'     and   lower  leg,      Zieppinger'a  automatic  continuous 
extension  is  effective*     If  extension  is  employed,  ver- 
is  safest,  the  pelvis  being  slightly  lifted  in  order  that  it 
Icou  nte  r-exte  ndi  ng  f o  rce , 

juREs  at  the  lower  end  of  the  femur,  the  lower  frag- 

tilted  directly  backward  by  the  gastrocnemius  and  will 

|i  of  the  tendo-Achillis  and  careful  replacement  under  ether, 

iperation  done.     After  adaptation  of  fragments  the  leg  ia 


irg.,  Nov.,  1908,  738. 

net.  Jour.  Orth.  Bmg.,  Jati.^  IQOB,  339;  Ann.  Suig.,  Mar.,   190E;  Brnvm^ 

,  Surg.,  Feb.,  190O. 

,  xlviii,  428,  73S. 
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dressed  with  plaster  in  a  slightly  flexed  position,  or  is  placed  on  a  double 
inclined  plane. 

Epiphyseal  separation  at  the  lower  end  of  the  femur  may  be  pro- 
duced by  too  strong  traction  on  the  legs  in  a  head^ast  labor.  It  is  more 
common  than  fracture  in  children,  as  union  with  the  shaft  does  not  occur 
until  the  twentieth  year  of  life  (Fig.  310).  Boys  stealing  rides  upon  the 
rear  of  a  wagon  frequently  fling  their  legs  between  the  spokes  of  the  wheel 
and  the  epiphysis  is  torn  off.  The  final  result  is  an  interference  with  growth 
and  either  a  short  limb  or  in-knee  or  out-knee  (Fig.  232,  p.  291).  The 
epiphyseal  end  will  be  carried  forward  or  backward,  according  to  the 
direction  of  the  violence.  Tilting  of  the  fragments  may  seriously  press 
upon  or  obliterate  the  popliteal  vessels  and  result  in  gangrene. 

An  X-ray  is  of  great  help  and  reduction  of  the  fragments  by  traction 
and  manipulation  under  ether  is  of  supreme  importance.' 

Retention  by  gypsum  either  in  slight  flexion  or  judiciously  applied' 
in  the  position  that  best  retains  the  fragments,  will  be  the  most  comfort- 
able dressing  (Fig.  169,  p.  249). 

Ashhurst,'  in  giving  the  results  of  61  cases  of  fracture  of  the  femur, 
cites  thirteen  cases  treated  conservatively  with  extension,  sand-bags  and 
splints  in  children  between  two  and  fifteen  years.  All  recovered  with  no 
limp,  and  in  the  large  majority  of  cases  with  perfect  functional  results.  In 
121  fractures  recorded,  61  were  traced  later,  with  the  result  that  while 
there  had  been  a  mortality  of  18  per  cent.  (28  per  cent,  for  neck)  yet  of  the 
61  discoverable  cases  neariy  90  per  cent,  had  recovered  with  useful  limbs. 
Seventy-eight  per  cent,  had  less  than  an  inch  of  shortening,  and  of  the 
fractures  of  the  neck  of  the  bone  62  per  cent,  had  good  walking  limbs. 
Such  results  certainly  militate  against  the  open  treatment  either  in  children 
or  in  adults. 

In  severe  injuries,  large  fragments  of  bone  may  be  loosened  and  tilted 
entirely  within  the  joint,  requiring  operative  removal. 

Fractures  near  the  knee  are  often  wrongly  diagnosed  as  sprains.  Such 
a  diagnosis  is  only  justifiable  by  a  careful  clinical  and  X-ray  examination. 
Since  the  introduction  of  the  X-ray  many  formerly  diagnosed  internal 
derangements  of  the  knee  are  shown  to  be  fractures,  a  small  portion  of  the 
tibia  or  femur  being  torn  away  in  a  so-called  sprain  of  the  lateral  ligaments. 
The  crucial  ligaments  if  strained  may  readily  displace  the  semilunars  or 
tear  up  the  bone. 

PATELI.A. 

In  the  author's  collection  of  8667  fractures  no  case  of  fracture  of  the 
patella  occurred  under  ten  years  of  age.  This  fracture  is  rare  in  childhood 
except  from  a  direct  blow.  Adhesive  strips  applied  above  and  below  the 
fragments,  and  a  fixed  g}'psum  dressing  with  the  knee  fully  extended  and 
thigh  continuously  flexed  upon  the  pelvis  will  usually  give  an  excellent 
result.  In  adolescents  with  wide  separation  of  fragments,  operative  meas- 
ures are  indicated.  After  injection  of  the  region  with  2  per  cent,  formalin 
in  glycerine,  and  in  a  hospital  with  thorough  aseptic  surroundings,  a  frac- 


»  Annals  of  Surg.,  July,  1908,  117. 

*  Ashhuret,  Annala  of  Surgery,  Nov.,  19061,  zlviii,  748,  790. 
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tured  patella  may  be  stitched  through  the  capsule  with  chromicized  gut 
or  kangaroo  tendon,  after  removing  all  clots  and  blood.  Wiring  is  un- 
necessary. 

Slight  voluntary  movements  should  be  commenced  at  four  weeks,  the 
splint  being  daily  removed. 


Ffo.  311.— Grcenstick 
frftctumol'  tibuta  reruitiinK  in 
place  rv  complete  fracture  of 
tibia  and   mo^ikiaK  crepiiuo. 


TIBIA   AND  FIBULA. 

Fracturp  of  one  or  both  bones  of  the  leg  may  occur  in  utero  and  be 
united  or  ununited  at  birth.  These  bones  also  may  be  broken  during  labor 
or  in  young  infants  by  rough  usage  or  by  falls.  Occasionally  non-union 
will  occur  if  the  fracture  is  undiscovered  (Fig.  280,  p.  330). 

For  infants  and  young  children,  after  adjustment 
under  ether,  a  plaster-of-Paris  cast  fixing  thigh,  leg  and 
^^^^^^^^^  ankle  (Fig.  160,  p.  240),  is  decid- 
I^^^^^^^^^^P  ediy  the  most  comfortable  and  ef!i- 
^^^^^^^^^^^M  cicnt  dre8.slng  and  allows  easy  and 
^P^^^^^v    ^m         .safe  handling  or  transportation. 

W^^^^K     K  (JliEENSTICK     or     INCOMPLETE 

m    ^^^M    M  fracture  of  the  bones  of  the  leg  is 

K    ^^^B    S  (uinmon    (Fig.   311).      After  eon- 

^^^m    *^  firmatinn  of  the  clinical  symptoms 

^^^H   fi  hy  an  X-ray  the  lesion  in  young 

^^^^^H  rhUdren  should  be  treated  in  the 

^^^^^M  same  manner  as  incomplete  frac- 

:      ^^^^^K  ture  in  other  bones  by  immediate 

^^^^^P  bending  into  position  and  retention 

^^^PH  by  plaster  splint  (p.  3(K*)). 

^^B  fl  Epiphyseal   Separation.  —  The 

^^H  |J  upper  cpiphy.HiH  of  the  tibia  does 

^^B  |J  not   unite  to  the  diaphy^is   until 

^^H  ■  ^^H  ^bout  the  twenty-second  year  of 
^^^^B^^^l  life,  the  lower  at  the  eighteenth. 
^^^^^^HH|  As  this  line  is  mortised  (Fig.  312), 
disjunction  only  occurs  under  ex- 
treme violent'e,  The  tibial  tubercle 
is  rarely  torn  off. 

The  lower  epiphysis  is  much 
more  frequently  sepivraterl  than  the  upper  and  is  often 
mistaken  for  dislocation  of  the  ankle,  especially  if  fracture 
or  disjunction  of  the  fibula  coexists  (Fig.  319).  Arrest  of 
growth  from  ci>ii>hyst^al  injury  will  cause  deformity  of 
the  ankle  with  varic  or  valgic  deformity  requiring  subsequent  osteotomy. 
Injury  to  the  spongy  tissue  of  the  tibia,  known  as  juxta-epiphysbal 
BPRAiN,  is  often  followed  by  night  pains  after  undue  exercise  and  denomi- 
nated *' growing  pains"  in  children.  Such  pains  should  always  be  closely 
investigated  as  actual  lesion  of  some  form  is  probable  (p.  261). 

Fractures  of  one  or  both  bones  in  the  shaft  are  met  with  at  all  ages 
from  infancy  to  adult  life  (Fig.  313).  Pain,  swelling,  undue  mobility  and 
a  moderate  amount  of  crepitus  are  present  when  the  break  is  complete. 


Fro.  312,  — Epi- 
physeal lines  uf  tibia. 
(Pieraol's  Anatomy.! 
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Fractures  of  one  or  both  bones  of  the  leg  are  exceedingly  common  in 
childhood^  due  to  the  repeated  fails  and  traumatisms  incident  to  the  ac- 
tivities of , play  and  work.  Compound  fractures  are  frequent  from  wheels 
or  cars  passing  across  the  leg.  The  protrusion  through  the  skin  of  portions 
of  bone  will  require  most  thorough  aaeptic  cleansings  and  the  removal  of 


Fra.  SIS. — Fracture  of  the  tibia  in  yauiis  diikl. 


nirr  'if  tiU*  und  of  fibulii  At  diffef* 
cul  levelx. 


devitalized  fragments.  All  fragments  that  promise  hojieful  prospeci  of 
surviving  the  injury  are  to  be  sutured  in  position  with  chromicized  gut»  or 
secured  by  screws  or  plates  or  wires. 

The  prospects  of  saving  the  limb  are  much  more  hopeful  in  children 
than  in  adults,  and  amputation  should  not  be  performed  unless  the  limb 
is  so  ba<lly  injured  that  escape  from  gangrene  or  extensive  sloughing  is 
impossible.  Many  almost  marvelous  recoveries  can  be  secured  by  a  clean 
and  careful  surgeon. 
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Fio.  315.— Non-union  nf  tibin 
Alter  three  inouths. 


As  soon  as  a  careful  clinifal  examination  and  the  X-ray  have  deter- 
mined the  character  of  the  lesion  (Fig.  314),  the  fragments  are  to  be  thor- 
oughly and  carefully  reduced,  under  ether,  by  trac- 
tion and  manipulation,  and  the  fracture  at  once 
hxed  by  a  plaster  cast  applied  as  indicated  on  p. 
246  so  that  it  can  be  readily  loosened  in  ca«e  of 
Hwelling.  Such  a  dressing  is  infinit/ely  safer  for  a 
restless  child  than  any  wooden  fracture  box  or 
metal  or  felt  splint,  with  which  the  patient  can 
mediile.  Pain  is  greatly  lessened  and  the  limb  can 
1)?  readily  examined. 

Delayed  union  or  non-union  of  the  bones 
(Fig.  315)  is  treated  by  open  incision,  with  fix- 
Htion  of  the  fragments  by  metal  or  ivor>^  screws, 
or  silver  plates,  or  wires  or  staples,  or  clamps  (Fig. 
286,  p.  336). 

ANKLE. 

In  fractures  of  the  tibia  and  fibula  near  the 
ankle  (Fig,  317),  an  X*ray  should  be  taken,*  and 
the  fragments  accurately  reduced  under  ether.  The 
foot  and  leg  sliould  then  be  dressetl  with  gj^psum 
cast   fixing  the   ankle   at  a  right  angle  (Fig.  31C>) 

and  slightly  adducted,   because  i)ronalion  of  the  foot  is  to  be  avoided. 

The  cast  should  be  slit  open  upon  the  inserted  metal  strip  before  it  'm 

thoroughly  hardeneii  (p.  244),  thus  allowing  for 

expansion  and  subsequent  inspection.     With  the 

plaster  liressing,  early   locomotion  on  crutches  i^ 

facililated.      As  a  chihFs  time  is  of  little  conse- 
quence compared  to   a  perfect   result,   too  earh 

walking  upon  the  cast  should  not  be  permitted. 
The    only    amdulatdrv    treatment    that    is 

considered  by  the  author  as  safe  or  advisable  18 

on  crutches  and  with  plaster  cast.    Deformity  and 

nialunion  are  such  fi'equent  insults  even  with  the 

skilful  care  of  good  surgeons^  that  there  is  no  child 

with  his  life  work  before  him  who  cannot  afford 

to  give  the  necessary  period  of  rest  to  the  healing 

of  a  broken  limb. 

Si'RAiNs. — Many  so-called  sprains  at  the  ankle 

are  really  fractures  of  the  lower  emi  of  the  fibula 

(Pott's)    with    tear  either  of   the    internal    luteral 

ligament,  or  tearing  off  of  the  internal  malleolus, 

or  stripping  up  of  periosteum  (Fig,  319),     If  over- 
looked or  inefficiently  restored  to  normal  position,  union  takes  place  with 

an  obliquity  in  the  valgus  position  and  with  marked  disability.    Subsequent 

osteotomy  with  over-correction  will  greatly  benefit  such  a  deformity. 


Fir.,  31  ft,— l*liwt#r  of-Pari« 
cast  fiAlng  ankle  in  frecturc  of 
bonm  of  leg  or  foot. 


*  WLllard,  Skiaan^ph,  Ix>n^tudinal  Fracture  of  Tibia,  Anna's  of  Sun?,,  18^7,  763; 
Fracture  and  Luxation  of  Astmialus,  Med.  and  Surg.  Reporter,  liii,  467,  1885. 
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Fracture  at  the  loweu  region  of  the  fibula  (Pott's)  is  common  in  reck- 
less boys  (Fig,  318)*  The  early  diagnosis  is  important  and  the  lesioji  should 
never  be   ml-stuken  fur  a  spriiin  when  careful   clini     '  *     >   mnlrr 


Fin    317.    -  l.-ircitii-lirial    frnrlurf 


ether  will  domonatrate  the  true  result  of  the  accitlent.  The  indented  dc* 
formity  and  the  tenderness  at  the  local  injuned  point  should  lead  to  an 
X-ray  examination  even  though  undue  mobility  and  crepitus  are  absent. 
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Reposition  and  fixation  in  an  inverted  position  of  vams  will  prevent 
the  crippling  valgic  deformity  that  so  frequently  follows  and  avoid  the 

necessity  for  subsequent  osteotomy. 
Open  section  is  occasionally  re- 
(luii-ed  for  reposition. 


Fig.  318. — Polt*-*  fracture  at  lower  portion  of  fib* 
uln  nith  tf^nTinK  *^*^  <*f  internal  triaUeolus.  producing, 
ilifi  o^lxliicLiuti  iieforTuiiy  «hj  comiooaly  aeeo. 


Fig,  319.  —  So-callmi  i^prain  of  this  onklr, 
often  the  result  of  loosening  of  the  xaolleijh  At  tlio 
epiphyses. 


rio.320. — Hotpflir  oven,  very  usefu]  in  relieving  the  indumticm  and  ^tiffenini:  roUowinK  frmrhireR,  BspedmOy 
when  followed  by  massage  unil  gymnajstic  movementJi. 


Massage  after  Fractures. — After  fractures  great  benefit  will  result  and 
the  long  period  of  resultant  stiffening  be  shortened  by  early  gentle  mad- 
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sage.  This  process  removes  extravasated  blood  and  indurated  deposits^ 
diminishea  swelling,  loosens  tendinous  adhesions  and  increases  the  nutri- 
tion of  muscles.     Its  benefit  is  too  much  neglected  by  surgeons. 

Later,  hot  air  baking  (Fig.  320)  and  gymnastic  exercises,  especially 
in  the  neighborhood  of  the  joints,  will  prove  helpful  in  saving  much 
time  and  obtaining  better  final  results  (Fig.  152,  p.  235). 


FOOT. 

Fractures  of  the  foot  are  frequently  compound.  With  careful  antisep- 
tic treatment,  amputation  can  often  be  avoided  and  a  useful  foot  secured. 
Callus  and  exostojies  following  fracture  of  the  tarsal  bones  will  give  rise 
to  great  pain  and  disability.  Any  one  of  the  tarsal  bones  may  be  broken 
by  falls  upon  the  feet  from  a  great  height,  and  as  these  injuries  were 
frequently  untliagnosed   and  untreated   before  the  advent  of   the  X-ray, 


1  ;<..  U_..      1  1. 


arr.  of  the  tnmus,  the  cmlcauiLa.,.  :^<^...^  ..,  ^ .  ^  „  ;...  uiLni  mad  upward  into  the  a^trcMerilu.'*  ami 
"cnphoidl.    Potttenor  bonier  of  on  culem  on  Uu€  «iih  fibui» 


serious  and  prolonged  disabilities  were  frequent  (Fig.  321).  A  radiogram 
will  usually  disclose  the  fracture,  and  fixation  will  pn^vent  any  undue 
amount  of  callus.  In  some  cases,  the  disabling  portion  of  bone  should  be 
removed  by  operation;  in  other  instances,  a  supporting  plate  beneath  the 
arch  will  give  comfort  (Fig.  607,  p.  704). 

A  normal  epiphysis  of  the  ealcaneum  should  nat  be  mistaken  for  a 
fracture  (Fig.  322). 

The  treatment  of  fractures  of  the  metatarsal  bones  (Fig.  323)  and  of 
the  toes  does  not  differ  from  the  same  lesions  in  adults,  especially  if  the 
fractures  are  compound.  Ether  and  the  Rontgenogram  are  ver}^  important 
in  the  diagnosis  of  all  foot  injuries.  Fixation  with  planter  cast  will  soon 
permit  locomotion  on  crutches. 


ffj.  ^22. — Nflmiat  epipliysiw  of  ♦! 

and  retaining  fragmr^ntFi  oven  of  larpf*  si 
is  advisable.  Spiriiles  from  thp  intei 
cortex,  re^iiiltini;;  in  siihseqoeiit  convuls 
Nasal  Bones, — Fracture  of  the  nasa 
as  possible  into  position  with  an  iiise' 
beinja:  straightened  with  flat  bladed 
Btrips  of  adhesive  plaster  wil!  help  to 


»  Willanl^  Phil.  Med.  and  Surp 


b«  held  in  pljice  for  »  week  by  a  steriJe  harelip  pin.     Silver  or  vulcanite 
iubeii  in  the  noMtrilH  vrill  nup^Kirt  a  broken  Mptum. 

Strirturr  of  the  tc^ar-duct  nhcMild  be  pnrvented  by  ratbetrriialian. 
Fractures  of  the  laws  ar^  treated  in  Uie  tame  manner  as  similar 
injurit*?*  in  the  adult. 

Ribs.    Tlie  elfitfticity  uf  the  rihe  in  childhood  prrvenui  frarturr  exf»pl 

,    by  «  srveir  rruithing  foree  which 
in  Usbk  tci  be  falaJ. 

Spine* — Spinal   fmrtuns  la 
childi*  treated   ii|K>n  lh4^ 

"^eunc*    )  •«  as  in  adulu,  and 

ui'^mI  nut  Inr  iepsrfttely  liiaciiwird. 
The  author  has  bren  able  to 
seeure  excellent  results  in  a  num- 
b'^r  of  ciim»n  i)f  inprviral  frsrlurr 
^'v  n^ul  |»lu.-ti»r  ftxatifin  fur  nianv 
ks  (Fin.  ail). 
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Dislorations  in  childirn  differ  so  little  in  their  »ymr^< -^ 
and  treatment  from  nmilar  injuries  in  adullJ*  that   the  auf 
•pare  by  non-ron»iderstion. 

Intra-utf*rioe  and  psrtunrni  dlsloeations  arr  k-^  frequent  than  frar- 
iuiv  under  nimUar  conditions. 

Gonfeniial  dialocatiuns  will  be  dtacuasTtl  a*  nnuiiicr  rhaptri  ^y.  f^n. 


CHAPTER  XII. 
TUBERCULOSIS   OF  JOINTS   AND   BONES. 

Synonyms:  Tuberculous  osteoarthritis;  white  swelling;  tumor  albus;  strumous  or  scrofulous 
joint  disease;  fungous  or  gelatinous  joint  disease;  caries  sicca;  spina  ventosa;  tuber- 
culous ostitis;  tuberculous  osteomyelitis. 

One  of  the  most  productive  causes  of  deformity  is  joint  and  bone 
tuberculosis.  These  infections  constitute  15  per  cent,  of  all  orthopaedic 
cases.  Unfortunately  a  large  majority  of  these  patients  come  to  the  ortho- 
paedic surgeon  so  late  that  permanent  crippling  is  inevitable  and  he  is 
able  only  to  partially  repair  the  damage  already  done  by  the  delay  in  diag- 
nosis and  treatment.  About  one-third  of  the  cases  of  bone  tuberculosis 
occur  in  the  spine;  at  the  hip  in  about  the  same  proportion  and  in  decreas- 
ing frequency  in  knee,  ankle,  elbow  and  shoulder.  Other  authorities  place 
tuberculosis  of  the  spine  and  hip  in  a  higher  proportion.  It  is  evident, 
therefore,  that  weight-bearing  rather  than  motion  acts  as  a  productive 
cause  in  the  lower  extremity  and  spine.* 

Tuberculosis  of  the  joints  is  so  commonly  the  result  of  primary  tuber- 
culous infection  of  the  epiphyses  that  practically  the  conditions  can  be 
discussed  under  the  one  heading.^  The  exceptions  are  rare  in  which  primary 
infection  of  the  shaft  or  of  the  ribs  or  sternum  or  flat  bones  or  synovial 
membrane  occurs. 

Pathology.  —  The  ever  present  pathological  cause  of  tuberculosis  — 
the  tubercle  bacillus — gains  entrance  to  the  body  through  the  throat, 
the  lungs  or  the  stomach.*  Direct  inoculation  through  skin  or  wounds 
occurs  but  rarely.  The  cervical,  mediastinal  and  mesenteric  glands  are 
the  first  sentinels  of  challenge.  These  glands  may  be  successful  in  repelling 
and  destroying  the  invader,  or  they  may  break  down  and  suppurate,  and 
end  the  process.  If  the  glands  fail  in  their  protective  office,  the  bacilli 
will  be  carried  through  the  blood  current  and  reach  any  portion  of  the 
body.  The  embryonal  epiphyseal  cells  are  feeble  in  their  resistance  and 
the  cancellous  tissue  of  the  bone  offers  a  favorable  soil  for  development. 
Experiments  have  shown  that  the  injured  joints  of  animals  are  more  liable 
to  be  infected  with  tuberculosis  than  uninjured  ones.  It  has  also  been 
frequently  noted  that  a  moderate  injury  is  more  productive  of  tuberculous 
invasion  than  a  severe  one,  for  the  reason  that  serious  injuries  probably 
arouse  the  resistive  power  of  the  area  to  a  more  positive  degree.  A  strain 
upon  the  ligaments  necessarily  means  a  strain  also  upon  the  epiphysis, 
markedly  affecting  its  vascularity. 

>  Fourth  Ann.  Report  Henry  Phipps  Tuber.  Instit.,  Phila.,  1907,  207. 

'  Nichols,  Trans.  Amer.  Orth.  Assoc.,  xi,  353. 

'  Tuber,  in  U.  S.  Bureau  of  Census,  Department  of  Commerce  and  Labor,  Wash.,  1906; 
Cheyne,  Brit.  Med.  Jour.,  Apr.  11  and  25,  1891;  Fourth  Annual  Report,  Henry  Phipps 
Tuber.  Institute,  Phil.,  1907,  207. 
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Immediately  upon  the  entrance  of  the  enemy,  the  repel Hnfc  elements — 
the  phagocytes — rush  to  the  rescue  and  surroun«l  the  foe.'  The  irritation 
pnxhiced  invites  an  accumulation  of  lymphocytes  and  pmtective  orf^anisniM. 
If  successful  in  di'stroyinj^  the  invader,  as  is  un«ioubt€Mlly  the  rase  in  hun- 
(Ircds  of  instances  an<i  es()ecially  in  normal  healthy  chihlren.  destruction 
of  the  hacilli  or  of  their  toxins  takes  place.  Should  infection  \ie  virulent 
and  resistive  power  feeble,  the  protective  forct»s  may  Im»  ovc'r|M»wered  and 
a  |)ermanent  font  hold  of  «lis(*ase  secunMl.  hut  the  phap»cytes  still  continue 
the  stni^^le.  If  they  canmit  destroy,  they  will  at  least  envelop  and  limit 
the  infected  area. 

The  invading  bacilli  with  their  ikkiftmI  out  toxins.  Immui;  met  by  the 
proliferation  of  the  connective-tissue  cells  derived  fnmi  the  endothelium 
and  from  the  cells  «»f  the  Ume  marmw.  are  soon  surmundeil  by  the  epithe- 
lioid and  f^iant  (*ells— karyokinesis.  lioth  endothelial  ami  multinudear 
c(»lls  possess  ])haf:ocvtic  |M>wer.  A  minute  prayish  mass  is  s<Hin  si»en.  con- 
sisting larm'ly  of  the  n»lls  d<*stroyeil  by  the  p(»i>ons  of  the  toxins  in  the 
ronllict  a  miliary  tuUTcle;  this  tiny  visible  .-^piit  or  tulierde.  containing 
many  microH-opic  bacilli,  quickly  U'comes  yellow.  If  the  conflict  continues, 
X\\v  bacilli  uKike  their  way  into  surroumlinp  tissues.  >till  me<*tinp  with 
n*sistamr  but  still  advancing.  The  .turniundiiip  an'a  lMM-«»mes  filUMl  with 
de:iti  cells  and  the  co:iles<-4>iice  of  numerous  tulM*rcl«>s  whii'h  together  with 
the  poorly  nourished  granulation  tissue,  steadily  :idvanc«'.  de.'^tmyinp  the 
bony  tniUM'uhe  ( Iroiit ispiece L  If  the  n^siMin^  ii-lls  an'  stmnper  than 
the  invading:  unes  the  perms  may  l>e  ili>stn»veii  or  incapacitated  an«l  t}ie 
rentn'  of  the  tuU«rcle  ca>4'ates  or  calcifies;  but  if  n'sij-taiic**  is  ft>t*ble.  a 
tulHTf-ulous  Utne  abscess  -  C4ild  al)s<vss  nniy  fi>rni.  or  a  wedpe-sha|ied 
x'i|ue>truni  U»  produced  if  an  epiphyseal  ves.'^'l  lM*c«imf*s  blocked  by  an 
iritrt'iinL'  mass  or  boue  infarct.  .\  caseatinp  nui.'^s.  walli'tl  in  by  conden.*<«>d 
li!>niu*  ti>>uc.  may  In*  hi  deprived  of  blood  that  it  will  n-main  ipiies(vnt 
for  a  loiii:  |NTiod  i»f  lime,  but  its  rctaineil  dam:ero\is  toxins  an*  liable  tit 
Ih»  auaki'iieil  into  aitivity  ami  distributt-d  tlirouj:h  the  sy>tem  l>y  any 
subsi'queiit  injun  or  by  <li*4*as4*.  When  ra.*«<'ati«ni  ;i  i-oauulation  necro- 
>i>  lakf"^  plare.  li<{ucfartion  t»f  the  surrounding  material  will  occur,  this 
lii{Uef:iif inn  or  ca.-^i'atiou  con.<*istinp  of  si>ruin.  td>rin.  lcu<-or\tr^  and  frap- 
tiien'-*  of  boiir  >an4l.  If  absi*<*ss  forms  and  cvaruate^  either  s]>ontaneously 
or  b\  iiiH-r:iti\e  inea>un's.  discharpe  is  likely  to  continue  until  all  ilestnic- 
tiori  of  lioFie  ha>  rraM'd.  Tlu'  process  makes  it-*  way  from  the  epiphysis 
to\\:iiil  \\\*'  joim.  hr^i  by  a  -low  destnirtion  i»f  Imiui'  ti*?«ue.  then  of  ciir- 
tilaL'c  and  ■•wmMal  nieiubralie.  until  the  ->  Tio\  i:d  l\  inphaTic^  ilifTuM*  the 
poi-Mii  ;iiid  tl:f  jmui  U'ronH"«  tilh'd  with  LTaiJ'il.i'n'ii  ri-.-»ii'  of  |i>w  \itality  — 
till'   tuIn'Ii  ikli«!i»    j»aiinus      '^Ile'^•   manulaii'iii-*    v\:\\    bn-ak   down   in   casrs 

h;*\l!i«'  I««w    ri'«>l-':ilii  »•.   ft'MniliL'  uli'eratlllL:  ar^:!-  mT    |i!i-.  or  !l;i'\    max    loo«.«'n 

till-  .  ;i:mI;i_'i'  Tnn-  \>\i^  foriixition  dtn-.  i.ot  !.•.;:  t-Mfpt  rhiouLh  tlie 
ill? 'i»:  .' T-i-ri  iif  j.\  Miii-iiji-  ori:ai:i-ui"».  \ii  ;ib-'»--'-  •  oii;a;t:iiiL'  oiilx  ileiren- 
«':.i-t  i  •  .•••■'I  uliiii-  jiriidu'T*  •^'Moiii  yifld*  *i.U"iiif  bai  ill:.  huT  it-  !o\iu?. 
it:-' ♦•■  i  .!.'-•  jiirnii-pi::-  iii;i\   pro'iuii-  iiifnriMii 

W   '.;  1- J      \r':il»-   in   W.tTt!,- ji!  -   r.'irT.i*      |i\'  !-^-W  "I   S'.r^iTx     i  li'ij.   Tr.it.- 

I'.-'     ^..      !'•    ..     X-.:    ".    .»!..!  X.     1'.    .I...r     \f.r    M--!     \— i."  Apr    \.\    r^ol  lot '..  I't.il.t 

M.-l  .1  .'  l-'l  :■.!  Iii!.ttiiTi..m1  Mt-.|  \I.i4:  \!.ir»!.  r.n»».  N.  Vt.rk  Mi«iJ  Jn'ir  .  Juih' 
'.».:    l'*».    !-'•■'*    J.'i:r   Amir    Mi.!    A-vmk-.xIxh    \\HMt   7| 
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Granulation  tissue  under  favorable  conditions  of  cell  resistance  will 
overcome  the  tuberculous  process  by  the  deposit  of  fibrinous  material 
favoring  ankylosis;  or  after  suppuration  may  cure  by  complete  fixation. 
It  is  remarkable  that  large  destruction  of  vertebral  bone  tissue  or  of  the 
head  and  neck  of  the  femur  may  occur  without  any  external  evidence  of 
suppuration.  Under  the  destructive  advances  of  the  disease  the  capsule  of 
a  joint  becomes  greatly  distended,  producing  flexion  and  other  deformities, 
a  typical  "white  swelling."  When  the  invasion  occurs  in  the  diaphysis 
or  shaft  of  a  bone  the  process  is  very  similar  in  its  course,  but  a  tuberculous 
osteomyelitis  is  much  slower  in  its  progress  than  an  infectious  osteomyelitis. 
The  shaft  of  the  bone  is  less  frequently  attacked,  but  in  an  extensive  osteo- 
myelitis (p.  594)  an  entire  bone  may  be  destroyed.  Slight  traumatisms 
probably  locate  the  infection  in  a  particular  region,  yet  when  tuberculosis 
is  met  with  in  ribs  or  sternum,  some  other  cause  may  exist.  Such  infec- 
tions frequently  arise  as  a  sequence  of  the  lowered  resistance  through 
typhoid  fever  or  other  exhausting  conditions. 

A  tuberculous  osteomyelitis  is  progressive,  while  acute  osteomyelitis 
may  and  often  does  cease  with  the  death  of  the  shaft  and  its  exfoliation. 

Under  the  X-ray,  tuberculous  infiltration  about  a  joint  will  show 
irregular  dark  shadows,  sometimes  enlargement  of  condyles. 

In  cases  where  the  primary  infection  is  in  the  synovial  membrane — 
chronic  synovial  tuberculosis — the  process  usually  advances  more  slowly, 
especially  at  the  knee-joint.  Villous  proliferations  of  the  synovial  mem- 
brane, composed  of  fatty  and  fibrous  tissue,  will  project  into  the  joint, 
with  peduncles  of  larger  or  smaller  size.  These  are  usually  of  firm  consist- 
ence and  unless  removed  give  pain  and  limitation  of  motion  sufficient  to 
permanently  disable  the  individual.*  Other  results  of  tuberculous  and 
synovial  invasion  are  seen  in  the  so-called  "  rice  bodies  "  or  small  masses 
of  fibrin  which  may  be  free  within  the  joint.  They  are  commonly  found 
in  tuberculosis  of  tendon  sheaths  or  bursae.  A  peculiar  case  of  tuber- 
culous infection  in  the  region  of  the  pelvis  is  reported  by  the  author,* 
in  which  hundreds  of  small  rounded  bodies  were  removed  by  incision 
below  the  groin. 

Caries  Sicca. — A  slow  form  of  joint  disease  occurring  most  frequently 
at  the  shoulder,  is  the  dry  form  that  tends  to  atrophic  degeneration  rather 
than  to  suppuration. 

The  Bacillus  tuberculosis  may  be  simulated  by  certain  acid-resisting 
bacteria  which  implanted  in  the  tissues  give  rise  to  lesions  suggestive  of 
genuine  tuberculosis,  but  these  lesions  do  not  tend  to  caseation.*  Their 
presence  in  butter  and  in  milk  is  sometimes  confusing  if  the  microscope 
alone  is  depended  upon,  but  they  may  be  accidental  contaminations.  The 
tubercle  bacillus  has  until  recently  been  considered  as  an  acid-fast  or  acid- 
proof  bacillus,  but  recent  investigations  have  shown  other  bacilli  that 
closely  resemble  it  in  morphologic,  cultural  and  experimental  peculiarities.* 

»  Painter,  Bost.  Med.  and  Surg.  Jour.,  March  19,  1903. 

'  Willard,  Trans.  Amer.  Sui^.  Assoc.,  1900,  xviii,  345;  Univ.  Med.  Mag.,  xiii,  Oct., 
1900;  Trans.  Path.  Soc.,  Phila.,  1900,  153. 

'  Abbott  and  Gildersleeve,  Univ.  of  Penna.  Med.  Bull.,  June,  1902. 
*  Amer.  Med.,  Sept.,  1908,  403. 
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These  altered  forms  exi^t  not  only  in  bovine  and  avian  tuberculortis  but 
alHO  in  lepra,  s>mefrnia,  timothy  ^rass,  butter,  milk.  etc. 

Causes. — The  tulxTcle  bacillus  is  the  n»al  infective  cauHe  of  tuberculo- 
His  of  the  joints  and  Inmes  but  other  factors  may  l)e  dividetl  into:  (I)  pre- 
disposiiiir;  (2)  exciting.  The  predisposing  cause.s  may  be  either  inherited 
or  AcuriuF.n. 

Hkhkdity.  —  M  the  presc»nt  time  it  is  th<m>n^ldy  understi»od  that 
both  pn'(Iisp<»siiig  and  exciting:  elements  enter  iiit4}  the  production  of 
tuU'rculous  joint  disease.  A  ti(.\1'Matism  is  the  usual  KXt  iriNC  cause; 
NoN-KKsisTAN<K  of  tis.sueH  to  the  tul»ercle  bacillus  by  hen'«llty  or  other 
pn'dispitsin^  elements  is  the  a(TI'al  imikiiisimisinu  cause.  The  old  term 
scrofulous  or  strunums,  now  translated  tulx'n-ulous.  means  simply  that 
the  individual  is  born  with  or  acfpiin^s  a  pnMlisp«iMiioii  to  f«<«*l>le  rcsistanrc 
of  the  tissue  cells  to  the  attacks  of  the  tulx^rde  bacillus— a  c«»n«iiti«>n,  not 
a  disea.K(v  (irievous  ernirs  in  diaf^nosis  and  in  treat nient  nn*  made  by 
surgeons  who  ar^iue  that  a  certain  joint  is  nf»t  tulierrulitus  >imply  liecauw 
they  s<M»  no  eviil«*nce  <if  tuU*rculosis  in  the  pan-nts.  In  the  hr>t  place  such 
reas<inin^  is  very  ern»net»us;  the  author  has  s<»en  both  pan^nts  of  a  child 
with  hip  disea.se.  die  of  tulM*rculo.*<is  during  the  C4>urs4*  of  the  cinld's  treat- 
ment, when  at  the  im^eptitm  iMith  father  and  m<ither  pn^sentetl  all  the 
evidenn's  «»f  ^ood  health  and  denieil  any  iidierited  tn>uble.  Pan*nts  will 
both  i;;n<.rantly  and  wilfully  misn-pn*sent  ami  iliMvive  in  n*pinl  to  the 
existence  of  any  constitutional  taint,  .\piin.  robust  ehildn*n  of  ndmat 
pan*nts  may  iNM-ome  tkmimikakii.v  min-kksimant  frtun  local  traumatism 
or  ba<l  hygiene  (»r  exhausting  4lis(*asf\  The  n>bust  child  under  normal 
cirruni>tanres.  liowev«>r,  will  ovenMime  the  effect  of  numenuis  traumatismn, 
while  the  rliild  with  cells  non-n*sistaiit  thmimh  tuU^rculous  parrntafce 
will  \h*  uiia))lr  to  n*>i>t  the  infe<'tion.  and  will,  throuch  slight  causes,  fall 
a  virtim  Im  Imal  tulM-rculo>is.  A  hereilitary  syphilitie  taint  »Im>  jjives  f<»eble 
r«-ll   n'.'-i>t:in'iv 

Hen'di(>.  tlien>ftin\  has  nothing  to  do  with  pialnh^i^.  l>ut  has  f!n*at 
inlluenn*  updii  i'iin«,Nn>i>.  A  fin*  is  a  !in»  whrn-viT  i<*i*U'.  a  cani-er  is  a 
ranriT.  iiu  nj:itter  wheth«*r  pan^nts  an»  thus  attiii-t4Ml  or  not.  Whenever. 
tlii-n-riin*.  :i  rhild  pn->ents  tlu*  evid<-n(-es  of  tulMTruliMis  joint  di.*<4*asi*.  it 
.•»honM  Im-  tn-atiil  upnii  that  ba>is.  The  war  U'twiiii  Sayn».  a  supporter 
of  ihr  Traniiiiiiir  ilietirv  i>f  joint  disea.*4'.  and  tin*  ailvorates  of  >cnifu1<iMS. 
ani-^'  fnnii  tin*  f:iiT  that  lu-ither  party  n-ali/nl  that  h»ral  iuU-rrul«»^is  waji 
po-.^i)i]i'  \\iT)ii>i:T  L't-iH-ral  infertion  anil  that  *»i\r  ruiiilninn  w:i.^  a  pn-«lis- 
pt^iii;:.  aifi  tin-  mtIht  an  exritini:  caus^v'  *iro^>.-  Imwever.  a  half  i-enlur)' 
ai;o  wMttr.  "'rill'  appnipriaTi'  uauii'  i^  >!ru!in«U"«.  tuUTridMU**  or  srrofulf>UH 
hip  di^-a.-^'  "  111-  aUi»  n'f-i>iiini«-nde«l  lixatmn  with  ^utta-|i«'rcha  splint. 
<  >ri  ilir  i.thi-r  -i«li'.  a-  l;iTi'  a>  I*»Mi.  an  enihu-ia>t  iJim  lan-d  that  "  hip  disc'ase 
wa-i  \K\F!:  riiiiniTted  with  a  .'•tniiM»»us  di;ithi**i-  i"\«i'pt  by  the  arcident  of 
««K'\i'»ti'n'  «■ 

Thi*  t-Mi'pTimiH  that  '^^*iu  tn  ocnir  in  tul«i'rrulo*i>  by  inheritance  are 
nn  iiiori'  (-i>!:ir:.iiii  f  liaii  an-  the  exreptiiiii>  of  tit:un*.  form  and  characteristics 

'<iil'ii«\.  S'r:ii»i»ii«   I'.lrMjrnt    in  Jmnl   I»i**»:i}«r.   Nrw  Yi»rk  Mnl.  JiMjr..  July.  IHTT; 
W.itj«fi!i-l  l»i\!ii'.   I'ljU'rrwI.ir  IM<«-:im*m  of  itH>  Jiiiiit-.  \t  \*7. 
'  Nnnli  AiiMT,  MtiJ.  riin.  Hrxirw.  Jiilv.  IvVs. 
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noted  in  every  family;  even  twins  differ  greatly.  Some  children  will  escape; 
others  succumb.  Children  of  tuberculous  parents  may  escape  by  immunity, 
by  favorable  circumstances  or  by  environment,  while  children  of  healthy 
parentage  become  infected  by  contact,  by  environment,  or  by  lowering 
of  resistive  powers  either  temporarily  or  permanently.  The  communica- 
BiLiTY  of  tuberculosis  is  well  established,  yet  thousands  of  exposed  persons 
resist  the  infection.  Necessarily  the  child  of  tuberculous  parents  has  added 
to  its  hereditary  lack  of  cell  resistance,  the  effect  of  constant  contact  and 
environment.  While  playing  on  the  floor  it  may  breathe  dust  infected 
with  tuberculous  sputum,  or  carry  bacilli  into  its  mouth  on  the  fingers. 
Added  to  direct  infection  will  be  poor  and  scanty  food,  bad  air  and  disease, 
a  most  destructive  combination. 

Heredity  does  not  mean  the  direct  transmission  of  the  micro-organism 
of  tuberculosis  from  father  or  mother  to  child,  but  the  true  explanation 
of  hereditary  influence  is  the  transmission  to  the  child  of  an  inherent 

LACK  OF  CELL  RESISTANCE. 

Alcoholism  and  syphilis  are  undoubtedly  large  hereditary  factors  in 
the  production  of  joint  tuberculosis.  Drunkenness,  even  at  the  time  of 
conception,  transmits  both  mental  and  physical  weaknesses.  The  habitual 
users  of  alcohol  usually  live  in  crowded,  dark,  unhygienic  quarters,  and  as 
the  money  required  for  good  and  sufficient  food  is  squandered  in  liquor, 
the  impaired  lactation  of  the  mother  necessarily  leads  to  defective  assimi- 
lation and  poor  nutrition  in  the  child. 

Although  placental  transmission  of  tuberculosis  is  rare,  yet  the  cho- 
rionic syncytium  seems  to  possess  no  especial  resistance  to  the  tubercle 
bacillus.*  The  transmission  to  the  child  may  be  either  with  or  without 
local  placental  evidences.  This  question  has  a  definite  bearing  upon  the 
marriage  of  tuberculous  men  and  women.  Eight  cases  of  tuberculosis  are 
recorded  in  a  family  of  nine  who  had  for  ten  years  been  separated  and 
scattered  in  six  different  homes  in  five  different  cities  in  the  United  States 
and  Canada.^  Hereditary  lack  of  resistance  in  these  cases  would  certainly 
seem  more  probable  than  environment  or  than  infection  from  milk. 

All  individuals  recognize  the  influence  of  heredity  upon  physical  and 
mental  traits  in  horses,  dogs  and  other  animals,  yet  fail  to  use  their  intelli- 
gence in  the  selection  of  a  wife  or  husband,  with  the  result  that  tuberculous, 
cancerous,  insane  and  neurotic  children  are  constantly  increasing  in  num- 
bers. Some  authors  while  disclaiming  the  taint  through  heredity  relate  a 
series  of  cases  showing  its  influence  most  positively.  If  lung  tuberculosis 
could  be  eradicated  in  adults  the  cases  of  bone  tuberculosis  in  childhood 
would  speedily  decrease. 

Age. — Joint  tuberculosis  in  children  is  rare  in  the  first  three  months, 
due  probably  to  the  fact  that  the  child  is  not  yet  creeping  about  the  floor 
in  the  midst  of  dust  and  dried  sputum;  and  also,  that  if  milk  is  given  from 
a  tuberculous  cow  its  manifestations  would  not  be  immediately  observable; 
however,  in  Japan,  where  animal  milk  is  not  given  to  children,  tuberculosis 
is  common.  When  a  child  is  older  it  puts  into  its  mouth  many  contaminated 
substances.    The  greater  vascularity  in  childhood  at  the  epiphyseal  junc- 

•  Warthin,  Trans.  International  Congress  of  Tuber.,  Wash.,  1908. 

» New  York  Me<l.  Jour.,  Oct.  30,  1908;  Amer.  Jour.  Orth.  Suiig.,  Jan.,  1908,  p.  335. 
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tions  and  the  preater  activity  of  hoys  ovor  jjirls  pivo  an  explanation  of  the 
niorr  fro<|U<»nt  occurrenoo  of  joint  tulMTculofiis  in  tin*  fornuT  ,<«»\.  The  large 
|)errentajn»  of  s.')  jjer  cent,  of  joint  (liM»as<'s  orrur  ihirinp  early  years  of  life 
and  in  one-half  the  eas(>s  the  ineeption  of  the  <IiM>aM*  is  under  ten;  after 
rift<HMi.  tlie  rases  diminish  rapiilly. 

I^NVIHONMKNT.-  Loral  environment  has  murh  to  do  with  the  pnMlur- 
tion  of  joint  tulN'rrulosis.  I'nsanitary  surroundings,  had  air.  rniwdeil. 
close  (|uart<*rs.  poor  and  insufficient  food  an*  all  elements  in  infection. 

('nNTA<JoN.—  Living  in  the  same  roi»m  with  a  tulierculnus  patient. 
es|KM-ially  with  a  consumptive,  eatinp  from  thi*  same  dishes,  ami  sle«>pinp 
in  the  same  ImmI  is  a  very  dangerous  practice  for  any  child  since  it  must 
pre<li.>]}o.s<'  t(»  infect i«m. 

Exciting  Causes.-  Thaimatism  of  a  mihl  decree.  es|M>cially  a  strain 
or  sprain  in  the  neiphl>orh(KHl  of  a  joint,  is  much  nion*  liable  in  Ite  folUiwed 
hy  a  loral  tuU-rcuhisis  than  the  nion*  S4»ven'  injurifs  of  fractun*  «>r  disloca- 
tiiin.  This  fact  may  l>e  rea<lily  explained  hy  the  greater  n*siMance  arousiMl 
in  the  local  pha^i»cyti(*  cells  hy  the  latter. 

I.Mx  ii.ATinN  is  ran*  as  a  cause*,  hut  is  occasionally  S44*n.  The  author 
nM'alls  the  fax*  of  an  ehlerly  laily  in  excellent  health  who  wa>  ol»lip*iI  to 
daily  ilwss  the  tulN*rculous  ahs<*i*ss(*s  of  a  child  \\ho««*  mttther  had  ilied  i»f 
ac<|uin>d  phthi>is.  Through  an  «i|K*n  w<iunil  in  thr  tinprr.  infection  of  her 
axillary  plaiids  oc<-urn'd  with  d«*ep-seatef|  suppuration  ami  tloath. 

Ai  nii-Noi  I  i.ATioN,  SK<'nM)AHY.  rn>usiHM-ied  luU-rcle  l>acilli  or 
their  toxins  lurking  in  cervical  or  mesenterit'  plands  or  in  any  other  tis.oup 
of  th<'  hody  may  act  as  a  din-ct  cau."<<»  t»f  infect i«»n. 

HoviNK  A.M»  Fly  Ixo<  tlathix.-  The  question  of  infection  thmugh 
the  milk  of  tiiU'rcuhtus  cows  and  the  inortilation  of  h«»vine  vims  M*i>nis 
•  h'!iiiit«'Iy  proven  thritui:h  the  ex|N'riment>  of  Uavi'nel  and  oihrn*.'  While 
milk  from  tulHTi-nlt»u«  rows  undouhti'dly  has  a  L-irur  influence  in  the 
pniilurtinii  uf  infantile  lulM'rcuIo>is.  yrt  othi-r  Miurrc-.  nf  infection  air 
fn'i|u«-nt. 

Mnltitiidi'>  of  dangerous  and  unnM-omiized  tuU*rculous  ro\\>  undoulit- 
edly  i-\i^t.  and  ihi-ir  protlucts.  milk,  huttrr.  ^lu'e^4^  an*  all  harmful,  while 
their  drifil  fece<.  >o  often  dusted  into  the  milk,  an*  >un'ly  infective. 

li  i-  i-i'ported  that  on  a  single  imi  >i:-km  eaptun-d  upon  a  pitcher  of 
milk  \\en>  found  ltN».(NNl  bacteria.  IIou*4-fIie^  fe«>dinu  upon  tuhercuhuis 
sputum  fiavc  iH'eii  found  to  deposit  tuliercli*  haiilll  in  their  fe«*(*s  and  may 
aJMi  i-arry  on  Their  feet  fuU-rele  hacilli  from  the  >putum. 

|)i^K\-.i  Arijuin-d  loral  tulM'n-ul4i>i>  is  eonimon  from  acute  ilis(*ase, 
a«  t\plioii|  i'i-\rr.  i:iip)>e.  inea.-^les  aiul  <tther  exanthemata,  or  fn>nk  any 
v:i\i>t'  thai  Ti  iiiporaiily  iiepn'>?«*>  local  n->i*tive  power 

S\ mptoms.  Thr  *\niptoni*  of  luU-rculou^  iiiii-itjon  of  a  joint  will  lie 
U'-t  di'-triU'.l  uihIit  tIic  iiidi\idual  joint-i  In  ;:i'riiral  liiey  an*:  iP  limp. 
If  .  lifaiii  nTo::ninoi:  of  pain  and  the  ile-in*  to  <«luirt«'n  th<*  tiini*  t>f  impact; 
rj  ri:;idiT\  or  mu-i  ular  >pa>m  from  nervi*  irritaiuin.  \'.\'  deformity.  tir>«t 
the  ri-^uli  *t\  nns-' ular  >pa.'*m.  later  from  joint  rhan^o  or  ileotruction; 
<l«  pain,  a  variaMc  >\inptom.  inon*  i»r  le»  x-vi-n*.  >ometime>  localized, 
>4im**timc^  n>tl«*cteil  to  a  distant  point.  i*i'   tenderiifv'*:  \i)i   heat,  in  amount 

*Ka%-piirl.  ManUtiil  Mr«l.  Jour.,  xlvii,  611. 


374  TUBERCULOSIS  OF  JOINTS  AND  BONES. 

dependent  on  intensity  of  process  and  depth  of  joint;  (7)  swelling,  usually 
late,  from  effusion,  induration  and  deposit;  (8)  atrophy  of  muscles. 

Diagnosis. — It  is  of  prime  importance  to  realize  that  tuberculosis  of 
the  joints  is  at  first  a  local  process  and  also  that  local  and  constitutional 
signs  are  often  slow  in  appearing.  The  conflict  going  on  in  the  deep  recesses 
of  the  bone  is  a  quiet  struggle  but  it  is  a  desperate  one,  and  if  the  surgeon 
who  should  have  recognized  the  slumbering  embers  delays  diagnosis  until 
the  flame  has  burst  forth  so  positively  as  to  be  visible  to  a  layman,  he  will 
have  committed  a  serious  injury  to  his  patient.  To  wait  for  deformity  to 
establish  the  diagnosis  means  irreparable  delay.  The  diagnosis  must  be 
made  not  from  pains  or  tenderness  of  acute  inflammation  but  from  reflex 
pains  and  from  rigidity  of  muscles.  These  are  the  efforts  of  nature  to  guard 
the  joint,  the  uncertain  pain  being  recognized  by  the  brain  of  the  individual 
before  it  is  discernible  to  surgeon  or  parent.  The  most  serious  interference 
to  favorable  prognosis  and  proper  treatment  lies  in  the  tendency  of  prac- 
titioners to  attribute  the  pain  and  limping  and  stiffness,  which  occur  early 
in  joint  tuberculosis,  to  the  presence  of  rheumatism.  It  is  safe  to  say  that 
nine  out  of  ten  cases  that  come  to  the  orthopaedic  surgeon  have  been  treated 
for  months  for  rheumatism.  This  careless  diagnosis  has  destroyed  more 
joints  and  more  lives  than  any  other  error.*  When  it  becomes  plainly 
fixed  in  the  mind  of  every  physician  that  there  is,  in  children,  no  such  disease 
as  rheumatism  of  a  single  joint  unless  accompanied  by  fever,  pain,  swelling 
and  other  evidences  of  acute  rheumatism,  hundreds  of  deformities  and 
deaths  from  joint  tuberculosis  will  be  avoided  (p.  325). 

The  clinical  symptoms  and  a  careful  examination  of  the  bared  body 
and  infected  joint  by  an  experienced  and  observent  surgeon  will  usually 
make  clear  the  diagnosis.  Errors  usually  arise  from  careless  methods  of 
examination. 

The  RoNTGEN  RAY  is  a  most  valuable  assistant  in  the  diagnosis  of 
the  dis?ase,  sometimes  enabling  the  surgeon  to  discern  local  foci  before  the 
clinical  symptoms  are  sufficiently  distinctive  for  a  positive  diagnosis.* 
An  expert  Rdntgenographer  is  essential  both  for  the  technic  and  for  the 
int:ii'pretation  of  the  shadow.  In  interpretation  it  is  very  important  that 
the  normal  Rontgen  anatomy  of  the  bones  and  joints  should  be  known  (pp. 
7,  8).  In  early  tuberculosis  of  the  epiphysis  increase  in  transmissibility  of 
the  rays  with  slight  atrophy  of  bone  will  be  noticed.  In  the  shaft  of  the 
bone,  atrophy  indicates  tuberculosis.  A  more  translucent  area  will  indi- 
cate granulation  tissue  instead  of  trabeculae,  while  a  sequestrum  will  be 
more  dense  than  normal.  In  osteomyelitis  of  the  shaft,  the  X-ray  will 
show  necrosis  with  new  bone  formation  or  thickened  periosteum.  An 
eroded  cartilage  presents  a  ragged  appearance.  At  the  hip-joint,  not  only 
will  the  head  of  the  bone  or  acetabulum  show  the  irregularity  of  outline 
but  a  carious  focus  in  the  epiphysis  or  trochanter  may  be  visible  (Fig.  12) . 

Tuberculin  Test. — In  some  instances  the  diagnosis  of  tuberculous 
joint  disease  can  bo  established  by  the  hypodermic  or  the  cutaneous  test 
with  tuberculin.  The  serum  agglutination  test  is  uncertain.  The  tuber- 
culin test  for  joint  tuberculosis  is  not  without  danger  and  should  not  be 

» New  York  Med.  Jour.,  June  23,  1906. 

'  National  Assoc.  Prevention  of  Tuber.,  3rd  Ann.  Meeting,  Washington,  1907,  300. 
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rmployod  until  other  rliniriil  and  laboratory  methods  have  \}ocn  exhausted. 
Its  tlionry  is  that  tulM*n*ulou.s  rliildren  will  show  greater  reaetitm  than 
normal  ones.  In  employing  the  test.  skin,  syringe  and  tulterrulin  shouM 
Im*  Hhs<}lutely  sterile.  The  initial  injertii>ii  sho\ild  not  Ix*  more  than  (I..")  mg. 
of  Koch's  old  tuU'rculin.  inrrcnsed  to  l/J.'i  mg.  to  2."i  mg.  or  even  5  nig. 
if  necessary  in  adults.  In  childn^n  (».0.*i.  O.J.  O..')  to  I.O  mg.  is  suflieient. 
If  a  spurious  n'artion  oreurs  the  same  d<ise  is  n^iNMitrd  after  thn*e  or  four 
days.  If  no  reaction  is  ,s<»runMl  the  next  larger  tlos<»  is  emplt»ye«l.  The 
tem|K»ratun'  shouM  l)e  n»eorde«l  every  twt)  or  xhuf*  hinirs  fi»r  two  ilays 
previous  to  tho  Xvsi  ami  for  the  same  ]M'rioil  after  the  injcrtion.'  If  pulse- 
rate  is  increased  ami  the  tem|K'raturr  t'is/'h  two  nr  thn**'  degn-es  after  a 
ehill,  another  te.st  is  inadvisable.  If  the  joint  Imm-ouk's  swoHen,  sensitive 
and  t4Mid<'r  for  several  h«)urs.  the  n^.^dt  is  c«>ntirmatory  of  the  clinical  diag- 
nosis. If  oidy  slight  n'action  occurs,  the  n*sutt  nuiy  U*  consid(*red  negative. 
A  ri.**4'  of  niK*  degree*  above  the  pn'viously  nMMirdcd  t<'m|>*»ralure  is  |Nisitive, 
e.^in'rially  if  then»  is  a  locjd  redact itm  sui-h  as  drscrilM-il. 

The  ag:'iit  must  lie  used  with  jtulgincnt  and  disrn'tiitn  and  only  in 
non-f.'brih'  or  weakly  f<d>rile  and  wi»ll-s<»le4't«'d  ca.'^'s.  when  clinical  symptoniM 
an*  not  po:iiiv«':  if  th«>  lattt^r  an*  conclusivf.  it  i>  In-ttrr  to  avuid  the  u.<4*  of 
.«i  powerful  an  agent.  Its  in4liscnminatc  us<'  is  in  U>  di*pn*cat('d  and  Uith 
surg"on  and  patholn^i.st  .•should  u.se  judgment. 

A  po:  itiv«>  n'af'tioii  is  mon*  cc*rtain  in  chililn*n  than  in  adldt^.  >inct*  they 
an*  irif:M't:Ml  less  fn-i|Uf*ntIy  in  «»ther  an-as.  If  practirulty  every  |tersnn  over 
fiv(*  yiNirs  of  ag:*  has  active  or  heahsl  tuU^rculous  fnci  in  some  n*gion  of  the 
lK>dy.  it  is  not  strange  that  n*actions  an»  n»adily  obtainable. 

If  a  iicirative  n'sult  is  .*<M*unMl  after  n*iN'ated  inoculations  the  abwnce 
of  tub  rculitsis  is  ]>robable.  .\  n*action  may  take  placi*  in  a  healthy  |ierson 
from  tiio  l:in:<*  a  dos:>  or  from  syphilis  or  otlu-r  ilis4'a.*4>.*  The  hyp«Nlerniir 
UH'  of  tub'i-iuliri  both  for  diagno>tic  and  tliera|MMitif'  purpo>4'.H  is  a  niore 
n'lial»le  t  -^t  than  tlu*  Moro.  ('almetti>  j»r  vou  Pitcpiei  tr>tH.  u.^  their  n>.*>ullA 
an'  toil  of!!-u  unn'li:di|e.  The  injection  method  is  mon*  accurate  (I<<»th, 
S-hul/)  whi'U  jiidiriiieiit  is  bas"*!  upon  both  geueral  and  loral  n'aeti«uis. 
The  u^'  (if  tulMTruIiu  as  au  aiil  tiMli:iL:no>iH  in  jniut  di«i-a?4'.'«  i^  unfortunately 
not  a-i  helpful  as  was  at  lir-l  lM'li:'vrd.  sinii-  n*artiou  may  In»  .sa'cun-d  from 
any  ili-taut  tulMTculous  fociis.  and  in  rhildn*n  fiom  many  causes.  I.«)ng 
clinii-al  e\|H'ri  m-i'  will  U*  the  only  crucial  test  of  the  value  of  this  methoil. 
The  stTuni  i>btained  fnuu  a  lili>ter  over  a  joint  i^  >aid  to  U*  capable  of 
producing  a  n'ai-tioii  when  injected  into  a  tulMTriilou>  ihild. 

I't  r\NKMi  ^  KKAriiiiN  BY  Ti  iiKKi  1  i.!\  Oim\ii:m'  iMoniV-  In 
this  meth<id  an  ointment  ron^iMiiur  f»f  eipial  ]>arts  oi*  tuU'rculin  and  anhy- 
drous lanolin  i>  vii:orou>ly  rublN'd  into  the  skin  for  one  minute  over  an 
an*a  (»f  two  im-hes  in  diameter.  Papules,  nodule-^,  n'dness  and  other  signn 
of  dermatitis  n-^ult.  Kisi'  of  t«>mi)eratun'  i-^  uiuommon.  The  advantage 
of  the  ointment  i<  that  it  is  less  harmful  than  any  of  the  «ither  methods. 

•Ji.jr    \iiiir   M.-.I    A^Mir  .  m-c    H.  1*I07.  |.    VMWi 

'  M.iiirlu-iiir  nti-«i  \\««-h  .  J:iii  M.  VMls,  \\ .  *,  '\7.  lot;  Maricltano  Srnim.  JiHir.  .\iiicr. 
M.-il.  .\— •»•  .  I  •'»•   -•-*.  VM^.  »».'»l. 

'  Mwrir|i«'ii«-r  tiMil.  Wiich  .  Krh.,  190S.  No.  .*»;  iVintlrlirr  and  Itoepkr,  Lrhr.  d. 
IhajC-  u   TImt.  •!.  TiilwT. 
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Cutaneous  Reaction  (Von  Pirquet). — This  method  of  cutaneous 
application  of  a  solution  of  tuberculin  is  similar  to  the  ordinary  operation 
of  vaccination  against  smallpox.*  The  epiderm  is  removed  without  draw- 
ing blood,  and  a  drop  of  pure  tuberculin  rubbed  in.  In  24  hours  a  small 
elevated  papule  is  visible,  followed  by  a  brownish  discoloration,  edema, 
and  redness  disappearing  in  a  few  days.  Three  small  areas  of  skin  should 
be  scarified,  two  being  inoculated,  while  the  third  is  left  as  a  control.  In 
twenty-four  or  forty-eight  hours  an  elevated  papule  is  called  a  positive 
reaction.  No  rise  of  temperature,  no  chill,  no  systemic  disturbance  and 
no  unpleasant  after  effects  are  expected.  If  no  reaction  occurs  a  second 
inoculation  may  be  made  a  week  later.  In  infants,  the  reaction,  if  posi- 
tive, will  be  visible  for  a  week;  in  older  children,  several  weeks.  This 
method  is  especially  adapted  to  children.  Practically  similar  results 
may  be  obtained  by  removing  the  epiderm  in  any  chUd  and  applying 
an  irritant. 

The  V.  Pirquet  technic  gives  fairly  reliable  results,  although  positive 
reactions  are  sometimes  present  when  autopsies  show  no  signs  of  tuber- 
culosis.   A  single  positive  result  is  very  uncertain. 

Bovine  and  Human  Inoculation. — Detre^  claims  that  by  vaccinat- 
ing with  three  separate  substances,  (a)  concentrated  old  tuberculin;  (6) 
filtrate  of  human  tubercle  bacilli;  (c)  filtrate  of  bovine  bacilli,  the  source 
of  the  infection  will  be  indicated  by  the  respective  reactions. 

Ophthalmic  Reaction  (Calmette,*  Wolff-Eisner*). — One  drop  of  a 
half  of  one  per  cent,  or  upon  repetition,  if  necessary,  one  drop  of  a  one  per 
cent,  purified  tuberculin  in  saline  solution  is  dropped  into  the  conjunctival 
sac  of  the  eye.  This  procedure  is  sometimes  followed  by  a  violent  conjunc- 
tivitis, a  mucofibrinous  exudate  and  sometimes  loss  of  sight.  If  any 
ulceration  of  the  membrane  exists,  it  is  especially  dangerous  and  the  method 
is  looked  upon  with  decided  disfavor  by  surgeons.* 

A  very  important  test  for  tuberculosis  is  the  inoculation  op  guinea- 
pigs  with  the  virus. 

Blood  Count.  —  In  joint  tuberculosis,  unfortunately,  blood  counts 
give  but  little  indication  as  to  the  diagnosis.  Lymphocytosis  is  the  rule, 
and  the  absence  of  eosinophiles  is  unfavorable.  In  mixed  infection  and  in 
abscess,  polynuclear  neutrophilic  leucocytosis  is  commonly  present  and  sup- 
purating glands  usually  yield  a  lymphocytosis.  In  cold  tuberculous  abscess, 
when  the  pus  is  walled  in,  leucocytosis  is  not  found.  In  children,  pus  may 
exist  even  when  the  neutrophiles  are  as  low  as  70  per  cent.  Cytodiagnosis, 
tuberculin  diagnosis,  serum  and  vaccine  therapy  and  the  opsonic  index 
require  excellent  and  careful  laboratory  examinations.  The  agglutination 
test  for  tuberculosis  has  not  proven  of  early  diagnostic  value,  although  it 
may  be  used  to  determine  the  degree  of  resistive  immunity  obtained  by 

>  Wien.  klin.  Woch.,  Oct.  1,  1908,  1376;  Die  Kutane  Tuberkulinprobe,  Gesellschaft 
Kinderheilk.,  Dresden,  1907. 

*  Trans.  Sixth  Intemat.  Congress  Tuber.,  Washington,  1908,  vol.  i,  Part  i,  515. 

» Trans.  Sixth  Intemat.  Congress  Tuber.,  Wash.,  1908,  vol.  ii.  Sees,  iii,  iv,  542,  681. 

•  Trans.  Sixth  Intemat.  Congress  Tuber.,  Washington,  1908,  vol.  ii.  Section  iv,  647; 
Beitrage  z.  Klin,  der  Tuber.,  Bd.  ix.  Heft  1. 

'  Trans.  Intemat.  Congress  Tuber.,  Wash.,  1908,  vol.  i,  451;  Berlin  klin.  Wooh.,  June 
3,  1907;  La  Presse  MM.,  Aug.  10,  1907. 
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the  miplovmont  of  tiiY)oroulin  treatment.     Normal  blocMl  has  been  proven 
to  have  extraordinary  antiseptic  pro})erties. 

Dane  in  the  analysis  of  the  blood  in  fifty  rases,  with  the  testing  for 
the  opsonic  iiulex.  shows  larp*  variation  in  n*sults.  sufficient ly  large  to 
indicate  that  there  was  no  uniformity  in  the  findings.  I  lis  results  in  these 
fifty  cas<»s  show  er>'throcytes  with  an  averagi*  of  five  millions,  practically 
normal. 

Kr>t!in)oyt*»K  

Iieiic<icyt<'s 

HtMnoKlohin 

I.yiiipluK'yK's 

Miiiii»iiiirlfan( 

INilyinorphoiiiicli'ars 

I-l4>f«inn|iliil(>.>i.  ... 

The  re«l  bUKid-cells  varied  fn>m  l.20().(MM)  to  7.2<MM¥M);  thr  ieucoryles 
from  G(MM)  to  .'{IKIMH);  hemoglobin  fn»ni  17  jht  rent,  to  s«»  |¥*r  cent. 

It  is  claimed  that  an  early  tliagnosis  of  tuU'rculosis  may  l>e  ma<le  by 
an  examination  uf  the  blood  even  lM'fon»  any  po>iiiv«'  ]thy>ical  evitlences 
are  ap]mn'nt.  the  rf*d  carbol  fuchsin  stain  n'lnaiiiin^  in  the  tulKTcle  bacilli 
while  the  resitlue  is  staiiietl  blue  by  l*ap|H'nheini's  >o!iitioii.^ 

Prognosis. — TrnKKrii.ms  mkmni;iti.s  '\<  the  mM>t  comm«in  cause 
of  death  in  tuUTculous  joint  dis(*as(».  The  diauno.^'is  i.**  Mtinetimes  idiscure. 
a>  the  typical  sympt«>iiis  <if  headache.  sud«len  crit^s.  const ipat inn  and  vomit- 
ing may  one  or  all  Ih^  absi'iit.  Lumbar  punctiin'  ip.  *J1i>  and  a  cyto- 
diagnosis  may  a.'«si.st  in  difTen^ntiating  the  C4inditi<in  from  epidemic  fomiH 
of  meningitis.  Init  the  pnigiiosis  is  always  grave. 

Mixi:i>  i.NKKrTinN  aiid  pn>longiMl  suppuration  adil  ver>-  largely  to 
the  miirtaliiy  in  jnint  tulN>rculiisis.  Waxy  degeneratinns  of  kitlnev  and 
other  urirano  ami  ]irnL:n*ssive  anemia  and  e\hau>titin  .**lti\\ly  dot  my  these 
caH'.«.  Ill  a  ra-H'  uf  sup])urative  iliac  anil  >acral  tulMTi-uln^io  in  an  adult, 
till*  autliiii  <.;i\\  the  t«'tn)N-ratun'  chart  >hn\\  ilaily  tiii(-luatii»ii>  of  thrri'  to 
fiMir  di'irn'i"*  l"»ir  inn*  lho\i<and  days  U'fun'  death. 

It  i-»  iiMpnrlaiii  that  bmli  MirL'ei>ii.<«  and  the  public  >hiiuld  Realize  that 
Iwuie  an<l  JMiut  tiiU*niilo«.i>  i*  :i  curable  di«4'a.'4*.  but  it  nviuires  early  diag- 
nu^i>  to  eii-iiri'  «'\celleiit  n'>ults  fnmi  tn>atiii«>iil  Everything  d<>|)en«lH 
upon  ijji-  di^«nvrry  aipi  aburtinii  of  the  initiaton  «\  mptniu-  The^«•  .•»ymp- 
toTii"'  an*  I'tTfii  mIi-i-m!>'  and  tnnfu^in::  and  n-ipiin-  c  Im-m-  nb«4-r\  atimi.  'fiilNT- 
cuiti^jx  i-  iiM  n-^pciTcr  ni'  ihToou^.  ami  a  health)  loukii:::  rhilii  may  pn'r4*nt 
to  the  pia' 'I'l-d.  hI»mt\  iuL' i'><'  »'f  thi'  >urL'»"«'n  it-rTain  .-lii;lit  but  e.-^'<«>ntial 
coThlitiiiFi-  'lj.it  an*  -u!!".' HMiT  ti»  e-tabii*li  thi*  diaL'ii*""!"  The  lioiiHliM'uver>' 
or  iiTin'ii!!::  «'i  il;.-^-  eaiU  *\i!ipTi»rn^  tljrmiL'h  iL'tiorain-i-  i^r  netlei-t  or  care- 
U-«.-ni-*-..  i-  ]i:i'.:.:' !i\«-  i-i'  ii\iiid:i-«i*  uf  «  rippl*'^  Tin*  \aluable  time  that  i.s 
wa-ti-.j  ir:  '\  f  !;::::-•::, ;ililf  tnatnieiit  I'i'T  rlM-uiii.-iti-*!!!  MhI  a  *ron'  of  other 
Iroisbl*--.  'AMi'.i  I:  ivi-  I  iT  -*:Mrt  tin-  tJjU-ri 'iioiio  i!;\a*ioFi  and  pn*vent4*d 
d«'!'ormi!'.  .  '  i::*  -    :::Lkv!ii-i-.  -iij'pur.iTinii  or  i-ar!\  death 

T!:--  I  'M.!...-!-  i-t'  !;.UTruli.Ti^  ji-iiiT  dir^'a-^'  ^Mll  ili|»*'nd  Upon  the  viru- 
leiiri-  i.i"  •}..•  i:::i  ' 'mil.   t*a'  proinptjTii.ir  ainl  elfit  u-nr\    of  the  tn*atment, 

l{.*M>r.i«fVtr     \in    Jour.   Mi-«i.  Sci  .  Jul> .  f.iu:..  aiM   VrU.   IMK).   Prtr.    Iliil.   pBlh. 
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the  surrounding  conditions  of  the  patient  and  the  lack  of  resistive  power  in 
the  individual.  As  has  already  been  mentioned,  the  question  of  hereditary 
cell  resistance  has  much  to  do  with  prognosis,  little  with  diagnosis.  Tuber- 
culosis is  tuberculosis  wherever  found.  A  fire  is  a  fire,  whether  it  be  a  tiny 
flame  or  a  conflagration.  A  healthy  child  of  healthy  parents  will  resist 
the  influence  of  many  a  traumatism,  while  a  child  hereditarily  or  tempo- 
rarily of  low  resistance  will  become  infected.  Many  surgeons  are  prone  to 
decide  that  a  joint  disease  is  not  tuberculous  simply  because  no  tuberculous 
history  can  be  traced.  This  is  a  most  unwise  procedure,  as  tuberculosis 
may  be  acquired  by  any  individual  and  the  history  of  tuberculosis  in  the 
parents  is  absolutely  uncertain  (p.  371). 

It  is  wise  in  all  cases  where  the  diagnosis  of  joint  tuberculosis  is  estab- 
lished to  warn  the  parents  that  a  long  period  of  time,  from  two  to  five 
years,  must  necessarily  elapse  before  a  cure  can  be  established.  If  their 
nunds  are  prepared  in  the  beginning  for  such  an  outlook  they  are  less 
liable  to  wander  from  one  surgeon  to  another. 

Vertebral  tuberculosis  in  children  requires  many  years  of  protective 
treatment  even  if  paraplegia  does  not  ensue.  Spinal  caries  paraplegia 
will  usually  improve  within  two  years  and  the  child  will  ultimately  walk 
well.  Spinal  caries  in  the  adult  is  always  serious  and  if  suppuration  occurs, 
usually  fatal. 

In  hip  tuberculosis,  the  mortality  under  conservative  treatment  is 
20  per  cent,  from  general  tuberculosis.  Operative  treatment  does  not 
materially  alter  this  percentage,  since  nearly  10  per  cent,  will  die  from 
general  tuberculosis  of  lung  or  meninges,  dissemination  of  the  virus  having 
possibly  been  hastened  by  the  procedure.  Whitman  states  that  25  per 
cent,  of  joint  tuberculous  cases  die  from  tuberculous  meningitis  or  other 
infection.  One-third  of  the  cases  of  tuberculous  joints  show  tuberculosis 
of  other  regions.  Koenig  puts  the  mortality  in  knee  tuberculosis  at  20  per 
cent,  for  patients  under  fifteen  years  while  for  those  over  forty  it  may 
rise  to  60  per  cent. 

In  knee  or  hip  tuberculosis,  prolonged  suppuration  or  osteomyelitis 
of  the  shaft  will  usually  end  in  death.  If  protective  treatment  is  delayed 
in  knee  tuberculosis  without  abscess,  under  ton  years,  25  per  cent,  will 
die;  with  abscess  46  per  cent.;  while  in  adults  the  mortality  may  run  as 
high  as  70  per  cent,  if  early  amputation  is  neglected.  At  the  hip,  23  per 
cent,  of  cases  without  abscess  die  from  tuberculous  meningitis  or  other 
complications  under  conservative  treatment,  while  52  per  cent,  of  those 
with  abscesses  succumb  (see  Hip  and  Knee  Diseases,  p.  495).  Relapses 
are  common  in  later  life,  the  author  having  met  one  case  after  forty-three 
years  of  apparent  cure  of  hip  disease.  Painter*  shows  that  local  recurrence 
rather  than  metastasis  is  common. 

This  terrible  showing,  with  the  knowledge  that  by  diagnosis  and 
treatment  in  the  first  few  weeks  of  the  infection  nearly  all  of  these  cases 
could  have  been  saved  from  noticeable  deformity  or  from  death,  should 
cause  practitioners  to  treat  even  suspicious  cases  of  joint  trouble  as  tuber- 
culosis until  it  is  positively  proven  that  it  is  otherwise. 

A  good  result  in  tuberculous  joint  disease  as  summed  up  by  Gibney 

*  Pigdnter,  Trans.  Axner.  Orthop.  Assoc.,  1902.  p.  3^. 
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means,  a  stable  limb  in  ^ood  position  for  sitting;  or  Btanding,  with  complete 
arrest  of  the  disea.se  by  hygienic  or  mechanical  measures,  by  o|N>ration, 
or  by  abscess  formation.  Unfortunately,  many  of  the  orthopaedic  surgeon's 
be.st  possible  n\sulis  art»  deformity  and  lamenes.^.  since  patients  are  n»ferped 
to  him  only  after  irn'i)arable  damage  has  l>een  done  by  delay  and  lon|( 
triMitmcnt  for  rheumatism.  On  account  of  this  delay  Cook  concludes  that 
about  10  |K»r  cent,  of  the  ca.srs  of  bone  and  joint  tuU»rcuh>>is.  even  if  treated 
by  4>iHMi-:iir  life,  joint  protection  and  judicious  surgical  interference,  will 
die  either  dirtM-tly  <»r  indirectly  from  tul>erculosis:  about  1  |x»r  cent,  from 
tuU^rcular  meningitis,  -I  ])er  cent.  fn>m  abscesses,  mixed  infection  and 
exhaustion,  and  v>  to  G  \rcr  <*ent.  from  extension  of  tuberculosi.«t  to  other 
organs.* 

Treatment. — The  rational  line  of  treatment  «)f  all  ca.'^es  of  joint  and 
l>one  tulM'rculosis  must  Ix?  along  the  following  lines,  as  adapted  to  eaeh 
individual  cast».= 

1.  To  fortify  the  entire  resistive  p<i\vcrs  of  the  indivi<lual  «»  that  the 
a.s.saults  of  the  l)acilli  may  l>e  succes.*«fully  n-puls^Ml,  limitt>d  an4i  controlled. 
Of  prime  importance  for  this  object  is  the  placing  of  the  chiUl  in  the  dirert 
sunlight  as  much  as  possible  ami  living  an  <»ut-d(»or  life  night  an«l  day  with 
can*  for  every  detail  of  hygiene  and  sanitation  an«I  strict  attenticm  to 
ntmrishing  food  and  the  n^gulation  of  habits. 

2.  To  a.*isist  the  local  resistive  powers  by  rest  ami  by  mechanical 
measun's.  having  in  view  the  prevention  «»f  added  inflamniator>'  factoni 
which  woulil  h'ad  t<i  mixed  infection  and  to  >uppuratii»n. 

:{.  The  it>iiioval  of  the  di.-teased  focus  or  <»f  its  products  by  o|)eration, 
as  neres.-'iiy  a  rise's. 

Th<*  treatment  of  tulxTculosis  of  joints  may  Ix*  outline«l  as  follows: 

1.   Abortive. 

'J.    Hy;:ienic  and  remedial. 

It.  Sunshine,  fn'sh  air,  goi>d  fcmd. 

/'.   Medii'inal  and  local. 

r.   Hirr's  <'lastic  pa.^sivi*  eoni:e>ti(»n. 

(i.  TulMTculin  vaccination  with  op>onic  n>gulation. 

3.  Proteciivi'. 

n.   Hot.  fixation  and  traction. 
h.   .Mechanical. 

•I.  ('<»rnMtiuii  of  early  deformity, 
ii.   (iradual. 
ft.   Immediate. 

.'i.  i  )|HT:itive  tn*alment. 
tt.   .\-ray. 

h.  Tn-phiiiiii}:  and  ii:ni]uincturp. 
t-.   .X-^piratinii  and  iiijectit»n. 
</.   IiM'i-iuu,  arthrotoiuy. 
f.   Kraoit>n.  curetting  and  drainage. 


'  t\»..k.  Y:iIo  MimI.  Jour..  \«iv  .  I'.WS 

>  Wilbnl.  Interxuitional  MeU.  Sla« ,  March.  1900. 
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/.  Excision,  arthrectomy. 
g.  Amputation. 

6.  Treatment  of  abscesses  and  sinuses. 

a.  Conservative  treatment. 

b.  Aspiration  with  injection. 

c.  Incision  and  curetting. 

d.  Drainage. 

e.  Sinuses,  stimulations. 
/.  Bismuth  injections. 

7.  Correction  of  late  deformity  and  ankylosis. 

a.  Forcible  correction  and  tenotomies. 

b.  Osteotomy. 

c.  Excision. 

d.  Plastic  fascial  flaps  in  ankylosis. 

1.  Abortive. — The  abortion  of  a  tuberculous  invasion  of  a  joint  is 
clearly  possible  if  diagnosis  is  made  early.  Immediate  and  complete  rest 
and  fixation  in  the  first  few  weeks  as  indicated  under  the  following  items  2 
and  3,  will  so  assist  the  resistive  cell  forces  that  the  enemy  will  be  con- 
quered and  speedy  resolution  take  place. 

2.  Hygienic  and  Remedial. — (o)  Sunshine  and  Fresh  Air, 
Open  air  Treatment.* — The  most  important  element  in  the  treat- 
ment of  bone  and  joint  tuberculosis  is  the  strengthening  of  the  resistive 
powers  of  the  child.  This  is  best  accomplished  by  the  introduction  into 
the  blood  through  the  lungs  of  25,000  doses  of  pure  air  daily,  or  4,000,000 
to  5,000,000  cubic  feet.  Compared  with  three  doses  daily  of  drugs  that 
may  disturb  rather  than  benefit  digestion,  there  is  but  little  question  of 
comparison  ^  (p.  62). 

Life  in  the  sunshine  as  much  as  possible  is  essential.  Tubercle  bacilli 
die  if  exposed  for  a  short  time  to  the  rays  of  the  sun ;  they  thrive  in  dark- 
ness, filth  and  confined  air.  Exposure  to  the  direct  rays  of  the  sun  of  the 
nude  patient  or  of  the  bare  tuberculous  joint'  alone  is  helpful  in  lessening 
suppuration.  Synshine  and  oxygen  are  the  two  best  known  agents  for 
destroying  these  organisms.  Many  health  resorts,  as  New  Mexico,  Colorado, 
etc.,  owe  their  efficiency  to  the  excess  of  sunshine  and  the  number  of  hours 
that  the  patient  can  be  in  the  open  air,  rather  than  to  their  altitude.  Tuber- 
culous joints  speedily  degenerate  when  the  patient  is  confined  in  close, 
dark,  illy  ventilated  rooms.  Cold  air  inhibits  the  growth  of  the  bacilli, 
but  does  not  destroy  them.  The  benefit  of  cold  air  lies  largely  in  its  effect 
upon  appetite,  nutrition,  circulation  and  muscular  exercise,  with  increased 
hours  of  sleep.  The  temperature  at  zero  is  not  injurious  if  proper  clothing 
is  supplied.  The  seashore  is  better  adapted  to  tuberculosis  of  bones  and 
joints  than  it  is  to  lung  tuberculosis,  as  many  children  gain  wonderfully 

^  Willard,  Open-Air  Treatment  of  Surgical  Tuberculosis,  Tr.  Intemat.  Conii^resa  Tuber- 
culosis, Wash.,  1908,  vol.  ii,  257,  Section  iii;  Sunshine  and  Fresh  Air  for  Tuberculous 
Joints,  Jour.  Amer.  Med.  Assoc.,  July  18,  1903;  Tr.  Sui^.  Sec.  Amer.  Med.  Assoc.,  1880. 

'  A  list  of  the  sanitaria,  hospitals,  day-camps,  etc.,  in  the  United  States  and  Canada, 
will  be  found  in  1908  volume  of  the  Russell  Sage  Foundation  Report  on  TuberculosiB 
(Jacobs). 

'  Old  Dominion  Jour,  of  Med.  and  Suig.,  April,  1909. 


OPEN  SHACKS  AND  SLKKPTNG  PORCHES. 
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ID  the  96a  ftir.  Fi'ihup**  liw  IjchI  roDibmatutu  for  joint  tubertulo^i-  i-  liw 
alternation  from  Kt'HJHhon*  lo  muunluin.n.  At  iht-  rsiiL-vhon*  i*v<»n  iIm  lujilnnj? 
of  sinuH  cane8  in  the  orean.  if  they  are  redre8fi«»ii  wiih  sivn)*^  ^lu:/*-  afwr  lhi» 
bath,  hat«  bct^n  found  to  Ix*  very  benefiriaL  The  authui  hu^  m^h  ii^i^-a  that 
oeexned  absolutely  hopcleaa  from  long  suppuration  and  amyloid  diicaae 
of  the  (irpin.H,  tifu*r  a  n^sideneo  at  thr  s^horr,  rrluni  with  suiuars  healed  and 
conclitioii8  w<mderfidiy  improviKl.  On  the  other  hand,  purr  mountain 
air*  ert|)eoially  l)alMani-lftdpnetl  ainiosphen?.  Is  equally  benefirial.  The  latest 
electrical  device  itt  an  oxone  g*»n'*ralor  for  puHf>Hng  badly  %*fntilated  Mck 
rooms  80  that  by  the  mere  turning  of  a  awitch.  freah  uterttiied  mountmin 


air  will  tw  nt  uukv  • 
life,  kxith  night  an 
fOoTea  (riK.  .120). 

In  the  mountain** 
to  the  altitude,  more  ^ 
Uvme  auiiUfht  of  nui 
mie  iht  RMMl  difficult  • 


The  best  effects  will  be  secured  by  an  out-<lo<»r 
tent  or  shark*  (Fi|:.  325)  or  on  j*oreh  open  or 


ling 


'     -  fojE  i^nd  more  sunshine  nnr) 
Anninpi  or  srreen^  will  ji\ 
tda  of  wtnlcr    Tbn 
againal.    The  dliatl 
the  woods  for  eaaea  on  cnitchea  anp  to  be  found  m  the  i 
Inromotlon  by  tlie  rou^h  Nift  ground.     For  thia  claas  aur^ 
an*  needed^  separati^d  frtmi  m^Hliral  tubemdn^*.  where  smo«ilb  arras  fur 
exerrtw  ami  play  can  W  r  ' -cl.     IV*  '-aJies  ran  tie  kept  upon 

|Ea0-pipe  or  wooden  frame?    i  _    ^bj,  p,  -ij^      :    4«on  (co-ran«  or  wheeled 
Ulli^rs  (Fif.  364,  p«  423)  and  can  then  be  plared  In  the  ofieo  mir  or  kept  upon 
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the  porch  night  and  day.  Blechanical  fixation  and  extension  can  readily 
l)C  arranged. 

It  is  important,  of  course,  that  mechanical  and  surgical  measurpH  Khali 
\xi  in  no  wi.se  neglected  during  the  open-air  treatment,  hut  that  rest  and 
fixation  of  the  joint  nhall  l)e  rigidly  enforaMl  and  if  nec^e^^ary  o|)erative 
procedun^s  .•<hall  Ix*  adde<l.  When  desirahle,  tulx'rculin  hacterin  therapy 
can  also  Ik?  continued  (p.  392),  or  Bier's  elastic  const rictitm  (p.  3S,S),  if 
suitable. 

i'or  the  wealthy  class,  many  healthful  n'sorts  can  lie  sc'curetl,  l>ut  as  a 
large  majority  of  these  cases  are  poor,  efhcieiit  treatment  in  largt*  cities  w 
difiicult.  With  cart'ful  education  of  the  mother,  and  with  a  ui.^i*  visiting 
nurs(\  much  can  l)e  done  in  the  improvement  of  home  envircmments  by 
patiently  explaining  the  l)enefit  of  o|M'n  windows  and  fn'sh  air.     In  a  close. 


Kiii.  .l.'T       U  iifion  l«-i.T,  Aillt  |ntirfit'i>  hrail  in  ••fimi  air  ftini  Ua|\  in  warm  riN4ii      kit»|>f.  Kti>  .'h  l.rerrr 


illy  ventilatetl  mom  orcupied  hy  an  entin*  family,  some  of  them  |  hthi>ically 
infected,  till'  f'fTect  of  environment  is  simui  evitli-nt  up<»n  a  ea.M»  of  joint 
dis^'ax'.  I'nr  thes**  cas<»s  hospitals  an*  the  only  ho|H»  of  n-lief.  Ff»r  this 
rea.<on  nrtlmpardir  hospitals  an*  of  prime  importanre  in  xhv  cities.  The 
Stat«'  ^lln^lld  pruvide  sanatoria  in  liealtliful  >urrouiiilin::s  fur  surgical  tulier- 
culu^is  M'p:ir:i!<*  from  ra*ii'snf  meiliral  tul»eri-ulo>i>,  with  >iin  jMirrhes.  s^ilaria. 
rnof  gardrns  »p.  J!:\\\.  Thenn-tirally  a  ranv:i>  tent  is  rMi'llt^iit.  Iml  prarti- 
eally  it  i-»  vny  \m\  in  >iimm(  r  and  uide>s  tltMin'd  and  partially  pn>tert€Ml 
is  damp  in  wt-t  wralhrr.  In  tlie  winter,  if  pri>\idi*d  with  a  st^vi*.  it  is  clof«e 
antl  illy  vcntilatid.  Woodrn  barracks  or  shacks  an*  In-lter  t  Tig.  .'VJ.*!).  In 
snmni*  r.  if  a  >lirltrr  is  jiroxided  for  rain,  it  i^  U-tter  to  >li-«-p  in  the  ojien. 
as  drafi-  an*  ilien-bv  l«"*xrn'd.  i.iiiht  wooden  i-ahins  or  1im1^i'.«  can  lie 
ine\|»en^i\rly  built.  I{oofi  d  shipping  pon-hi***  from  the  .siTond  ston*  of 
private  lu»u>«'s  m-ed  ntit  Ih'  ex|M*nsive*  and  can  U»  pn»terteil  by  Japanese 
.'*en'«  ns  or  rurtain.-.-  Window  ti'nts  M'ii:.  ;{-7)  an*  lu'lpful  if  tlie  patient 
cannot    b:*   removed   to  other  surrotindini;<.    .\ii  arramrement  of  window- 

■  .lo!ini:il  Out  Hi  fir  Life.  INt  .  VMIS. 
'  Pi'iitui.  Mi>«l.  Jour..  J»ii .  VMn\. 
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^H          saahes  by  which  the  patient's  bed  can  b 
^M           in  Figs.  328  and  mi     In  houses  of  the 
^H           be  exposed  by  a  window  with  curtains 
^H           in  the  warm  room,  the  head  being  pro  tec 
^H                    DAY-rAMps.^ — Day-camps   accessible 
^H           proportion  to  the  amount  of  tin^e  that 
^H           the  crowded  alleys.     Roof  gardens,  p 
^H            smoke  from  chimneys,  are  excellent  sine 
^^^^              Forest  schools  with  study  and  rec 
^^^B      service  in  preventing  as  well  as  in  curing 
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RBATioN  is  truly  the  resxilt  of  such  1 
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echanical  and  sur^rit^al  treatment  of  t 

Food.  —  Food  shouUl  be  easily 
;gs,  meat  and  high  proteid  cereals,  oj 
mp.  salads,  vegetables  and  fruit  she 
gestive  powers;  compounds  of  milli 
mdy,  sweet  chocolate  should  be  alloi 
)dliver  oil.  are  helpful  if  digested.    A 
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from  the  amount  aiwimUftKHl.  not  from  the  quantity  t^x^n,  otfrfttdituf 

is  harmful.     Haw  egg:^  can  be  best  8walloi^*e<l  from 

breaking  the  yolk:^^  acJdini;  orange  juice  or  Bait  a^  pr>  i 

healthy  row9  '\»  important.     Butti^r  in  large  quantitien,  when  it  can  bo 

afl'orded,  \»  more  palatable,  of  eaaier  ciigrAtion  and  equally  aa  effieient  ai 

codlivcr  oil. 

{by  MKOiriNAt  AND  tocAt.— MedirineH,  —  In»  ftirdieti  maj 

be  uaed  aj*  Imliriiled  prnvided  they  do  not  liinturb  ir^  ChmmoIc 

or  guiuacol  or  iodine  given  in  pepsin  are  the  beat.     Iron  and  emulAon  of 
codliver  oil  with  hypophosphitei^  may  be  given  in  wiJit«r    When  a  ayphi* 
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Btif  taint  if  ^u*fWT!ed,  a  frartion  of  a  drop  ol  Donovan'*  folniMn  (liq. 

by  dr.  if>d.  el  given  after  meals,  alternating  each  v  \  n 

mmilar  doi<!  u.   . — i  r'»  Nolution  (lh|,  puta^t*    -vr-fut;,\  will   i      ,.;,,4al. 
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regulated  hygienic  measures  must,  however,  not  be  neglected.  Salicylates 
will  sometimes  relieve  joint  pains  at  night  even  when  there  is  no  suspicion 
of  rheumatism. 

Local  Counterirritation.  —  Cataplasma  kaolini,  ichthyol 
ointment,  iodopetrogen  or  iodovasogen  may  be  applied  to  reduce  swelling 
and  inflammation.  Ichthyol  is  smeary  and  its  chief  benefit  lies  in  the 
emollient  property  of  the  ointment  with  which  it  is  compounded.  Like 
iodoform,  its  curative  impression  upon  the  mind  of  the  patient  lies  largely 
in  its  unpleasant  smell.  Iodoform,  on  account  of  its  vile  odor,  should  never 
be  employed  in  dispensary  or  private  practice  when  patients  are  obliged 
to  mingle  with  other  people. 

Iodine  in  its  various  forms  is  the  most  valuable  of  all  our  antituber- 
culous  agents.  As  a  local  counterirritant,  or  driven  into  a  joint  by  cata- 
phoresis  or  by  the  red  ray,  or  given  internally,  or  used  as  an  antiseptic  in 
minuses  or  abscesses,  it  is  superior  to  any  agent  at  our  command. 

Blisters  and  the  Paquelin  cautery  will  often  relieve  joint  pain. 

Rontgen  Ray  Therapy;  Radiotherapy  and  Photo- 
therapy. —  The  X-ray  probably  has  no  direct  bactericidal  effect  upon 
the  tubercle  bacilli,  as  is  the  case  with  sunshine,  and  an  exposure  sufficiently 
long  to  inhibit  their  growth  may  result  in  destruction  of  healthy  tissues. 
If  hyperemia  however  is  desirable,  as  claimed  in  the  passive  congestion 
treatment,  the  hyperemia  resulting  from  the  stimulation  of  the  X-ray 
should  also  be  beneficial.*  The  X-rays  have  been  employed  therapeutically 
for  tuberculosis  as  well  as  for  cancer,  but  the  results  when  unaccompanied 
by  other  recognized  methods  of  treatment  have  not  been  positive.  In  the 
smaller  joints  of  children,  however,  the  process  may  be  retarded.  F i n se  n 
light  therapy  is  not  sufficiently  penetrating  to  reach  more  than 
superficial  cells ^  (Fig.  330).  The  high-frequency  current  has  a 
decided  effect  upon  pain,  but  does  not  markedly  influence  the  disease.* 
Thef  direct  effect  of  intense  electric  light  of  high  candle- 
power  has  been  employed  but  its  value  has  not  been  determined.  The 
direct  rays  of  the  sun  concentrated  through  a  lens,  are  certainly 
advantageous,  as  the  tubercle  bacilli  are  most  powerfully  inhibited  by 
sunlight  and  by  the  hyperemia  thus  induced.  Radium  with  its  marvel- 
lous and  still  unknown  qualities,  although  principally  employed  in  cancer- 
ous diseases,  has  also  been  used  in  tuberculosis.  "Radio-thor"  or  *'Tho- 
rad-x  "  is  a  recent  candidate  for  favor.  It  is  claimed  that  it  can  be  made 
very  cheaply  from  pitchblende. 

Active  Congestion.  —  Active  congestion  may  be  accomplished 
by  heat,  wet  or  dry.  Many  appliances  for  baking  differcnt  parts  of  the 
body  have  been  devised  (Fig.  320),  but  the  results  of  air  superheated  to 
250  to  400  degrees  are  more  dangerous  in  tuberculosis  than  in  other  diseases 
of  the  joints,  since  infected  cells  may  be  distributed  by  the  increased  cir- 
culation if  vigorous  massage  follows.  Simple  appliances  to  cover  limbs 
may  be  made  from  wooden  boxes  lined  with  asbestos;  an  alcohol  lamp 
beneath  an  angulated  pipe  leading  to  the  box  will  furnish  the  heat.     For 


'  Pancoast,  Nat.  Assoc.  Prevention  Tuber.,  Wash.,  D.  C,  1907,  p.  353. 
*  Light  Therapy,  Deutsch  Aerzte,  Berlin,  1902,  ii,  361. 
» New  York  Med.  Times,  Feb.,  1908. 
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indurations  and  adhesions  following  fi 
conditions  and  efTusions,  stiffened  joint: 
and  septic  adhesions  and  a  great  vari 
the  superheated  air  13  of  the  greatest  : 
effused  materials,  particularly  when  J 
passive  movements,  gymnastic  exereiaj 
(r)  Passive  Congestion;  Elastic 
ungS'Hyperemia;  Dry  Cupping  (Bierj 
constriction,  together  with  the  applicai 
recently  been  hirgely  adopted  in  Germ 
as  the  stagnation  of  venous  blood  pi 


Fic.  iii — El«>itio  band  nrnurid  nnn  mul  neck  for  pn 

seemed  to  be  a  very  rational  form  ( 
Thomas  applied  the  treatment  tw^ent; 
with  a  girdle  of  adheeive  jjlasler  to  **d 
nutrition/'  Failures  have  perhapis  b 
constriction  of  the  rubber  bandage  o 
pressure  is  the  condition  to  be  desire 
resistive  power  to  the  protective  exu 
and  give  in  the  end  a  movable  joint, 
accumulate  in  the  tissues  thus  prcpari 
elements.  As  a  result  of  the  hyperc 
absorbed,  but  in  this  increased  abso 
infection  after  removal  of  the  band. 


*  Willy  Meyer  and  Scliniieden,  Passive  E 
Med.  Assoc,  1906;  Schmieden,  Nat.  Asboc.  Pre 
Orih.  Surg.,  xvii;  Bier,  xxxv  Kongress,  Deuta 
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slight  and  tho  timo  of  constriction  closply  watchr<I  nml  intorruptod 
whoncvfr  the  interference  with  circulation  pives  jmin.  (lunprene  will 
naturally  result  if  arterial  su])|ily  is  cut  off.  Close  and  |M'rsonal  su|N»rviHion 
is  HMjuinMl  and  a  hospital  is  the  projMT  pla(*<*  for  the  lM>^inninp  of  tho  trpat- 
nient :  hut  the  mother  can  Ix*  taught  to  tn^at  the  child  at  honie  so  o-m  to 
produce  the  projM'r  amount  of  const rirt ion.  ami  with  nierhanical  protoc- 
ti«)n  of  the  joint,  the  patient  can  havi*  tin*  l>enerit  of  an  out -door  life. 

The  technir  is  im]M)rtant.  A  protenive  l>anda*:e  lN>neath  the  nihlier 
saves  irritation  of  the  skin,  or  elastic  wchhii:;;  hanila;res  may  lx»  u.sod.  A 
flantiel  bandape  is  sometimes  applie<l  to  the  limh  1n-1ow  the  joint  Init  is  not 
essential.  A  broad  rubl)er  bandape  two  and  onr-half  inches  witle  is  apiilieii 
on  the  proximal  side  but  at  a  ilistance  fri»m  the  di.*4*ased  joint,  each  turn 


ri>.   X\J       Ijirxf  >iii'tiiiii  \ariiiiii)  rii|>  f<<r  >i>iti*r«  at  a;.k> 


ovi-rl:ipj)inL:  ilit-  pn'rrdini:  nm-,  hiii  not  tiirht  i'nnu::h  !••  L'ivi*  pain  « Via.  X\\). 
Tin*  vriiMii-  luit  nut  thf  artrrial  lirruhitinn  niii*i  !«•  «i»ntro||i'd  in  nriler  to 
•MTurt-  iifily  ;i  l»lMi-li-nil  rnlor  mul  kt-rp  tlif  limb  \\:»rr!!  I'l-rnianfm  nlenia 
and  iM'rip!iii:i!  in-iiiiuN  nr  r\i  ii  jiaralx-i"  iiia>  aii^*-  l'i"iu  !«»«»  imhl  nr  tiMi 
|M'r-i-itii:  ii.i;»'f  Ml  tiiifi.  T\\i«r  a  ilay  i*'T  t:i'trrii  t'l  tl.irry  miiiuti-*  i^  -ufU- 
•  iriit  in  »  li:.':ri  ri.  Ti.  \h>  iiinraH'il  a-  nri'ili-.!  Aij-«  ».-»«»».-  an-  im-i^'d  anti- 
*«']'riiall\  :ir:i  <f  v\'\  ;•  ]\.l.  .S.i-  b»ji  iii-t  •  uii-TTni  'liir  ^iirtinii  >hiiuld 
aT  !i:-t  \tf  ;ii|!;.  .i  iti  •  lii.iviii  -i»  ::irMi>  a-*  ?•>  l'im-  *'\u\  -lii;ht  pain,  llie 
\  a'  .iru  Ih  ;:iL'  "»  '\  -liL'li^iv  im  rra-«*ii  as.^i  «  ««i.*iil  ;•  «i  !•■•  fi\i'  *'T  -i\  minute's 
al.'i  ?l;r?:  i;. '•?::. ;"•'!.  !■>  Im-  !i!>ra*«'i  '.,\»-  :>•  ti'i  M:m -  iltjril:::  tin*  iia>  A 
\«-a!  i"  al'i-'.T  ti.i  ..-'j.il  :i:M-  I'-r  t  naTir.i  i.?  .•*!<:  ii»-  |h-t  r-'lat  uin  i-  applied 
diitiiij  »!,»■  I  '.j-j  '.:  J.  iti  i>;.i  "-iriij*^-  i'«»niiii  ti-.l  \m:!.  »  lUn  iil'iii"  ji'int  ili?— 
••ax*-,  til.'  a|  I'lii  :i'i  ■!;  •'!  <  i.p-  T"  tin-  «»!;ni'>.  ?«'::iI1mT  with  *t  iliiulal  ii»n  of 
rhi-  -im;-.  ■.'.;i!!-  li".  :!._•  1 'i.-i.-  .•!  ?.:ii  ^ir,.  ..•  :...iiin-.  will  nM-allv  ha.-ti-n  run' 
:ijti  »  li.i!.»-  iji.t'li  111"  ■•a*«il  I'hi*  ri>ii,)iiiL.iTi<>h  nf  -iir^'Mal  iiit-i»ii>n.  ••la^ln• 
run^t'ii  Ti.-ii.  1  iipiiiiii:  and  tiiUri-vilin  \amin'  therapy   \\*.  iJ*.Ml)  riiniriilli*i| 
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by  the  opsonic  index,  aids  in  the  resistance  against  inroads  of  tuberculous 
invasion  in  joints  to  which  the  method  is  applicable  and  yet  cases  of  aggra- 
vation of  the  tuberculous  process  are  not  uncommon.*  The  procedure  is 
of  greater  benefit  in  acute  injuries,  infections  and  phlegmons  than  in  tuber- 
culosis. By  this  method  combined  with  puncture  and  cupping,  phlegmons 
are  sometimes  rapidly  relieved  of  pain  and  tension,  and  further  suppuration 
is  prevented.  Acute  joint  diseases  like  gonorrheal  arthritis,  acute  and 
chronic  articular  rheumatism,  also  tenosynovitis,  osteomyelitis,  and  infected 
wounds,  may  thus  be  advantageously  treated  if  combined  with  usual  sur- 
gical procedures.  Tension  must  be  removed  when  there  is  pus,  and  incision 
under  local  anesthesia  followed  by  immediate  suction  and  emptying  of 
the  abscess,  will  greatly  relieve  the  pain. 

(d)  Bacterial  Vaccine  or  Bacterin  Therapy  with  or  without 
Regulation  by  the  Opsonic  Index. — The  principle  of  artificial  immuniza- 
tion by  the  use  of  tuberculin  is  somewhat  similar  to  the  substitution  of 
vaccinia  for  variola.  Any  poison  in  the  human  system  may  stimulate  the 
production  of  antibodies.  Tubercle  bacilli  undoubtedly  produce  a  toxin 
which  arouses  a  counterproduction  of  a  resistive  agent  known  as  an  opso- 
nin and  capable  of  exciting  phagocytosis.  The  theory  is  advanced  that 
tubercle  bacilli  are  surrounded  by  a  protective  envelope  which  must  be 
removed  by  the  antibodies  in  the  blood  and  that  the  child's  blood  is  low 
in  capsule-removing  power.  Active  immunization  is  obtained  by  the 
injection  of  increasing  doses  of  the  poison;  passive  immunization  by  in- 
jecting blood-serum  of  a  previously  immunized  animal.  It  is  argued  that 
the  human  system  is  better  able  to  resist  the  invasion  of  tuberculins  than 
it  is  to  ward  off  the  tuberculous  toxins  which  exhaust  the  patient.  The 
object  of  the  treatment  by  tuberculin  is  to  increase  the  natural  defenses 
of  the  organism,  but  clinical  experience  is  not  yet  sufficient  to  determine 
its  advantages.  Tuberculin  apparently  acts  by  producing  hyperemia  in 
the  diseased  area  with  increased  leucocytosis,  the  latter  being  the  chief 
carriers  of  bacteriolysins  and  the  chief  element  in  phagocytosis. 

The  temperature  should  be  taken  every  three  hours  both  before  and 
after  the  injection  to  obtain  valuable  records  of  the  reaction.  The  tempera- 
ture may  not  rise  above  101  degrees  but  in  children  with  acut«  infection 
of  joints  may  rise  to  105  degrees.  Headache,  nausea,  chills  and  vomiting 
are  not  uncommon.  Local  joint  reactions  are  more  important  than  general 
symptoms,  the  infected  joint  often  showing  swelling  and  tenderness  which 
may  last  for  one  or  two  days.  The  temix^niture  usually  rises  within  twelve 
hours  after  the  injection  and  falls  within  twenty  hours.  Infinitesimal 
doses  graduated  to  produce  a  slight  or  no  reaction  are  much  better  and 
safer  than  violent  ones.  Hypersusceptihility  ami  anaphylaxis  are  contra- 
indications to  the  use  of  tuberculin  therapy.  The  treatment  to  be  effective 
must  extend  over  a  period  of  months,  sometimes  a  year. 

The  prophylactic  use  of  vaccines  for  the  elimination  of  the  malign 
tendency  in  children  of  tuberculous  parents,  may  ultinuitely  come  into  use. 
Vaccine  therapy  implies  the  introduction  into  the  blood  of  the  patient  for 
resistive  or  immunizing  purposes,  certivin  bactorins  dostroyeil  by  heat, 
usually  suspended  in  salt  solution.     These  bacterial  vaccines  or  bacterins 

'  Van  Ivaathhoven,  Therap.  Oaiettc.  I>t»tn«!.  Mar..  IIHIS. 


opsoNir  iNi)i:x.  :m 

iiiiiy  )m'  auto^Mious,  or  homologous  or  stork  vuccinos.  us  tulM*rruIiii  T.R. 
iir  bacillon  oimilsiim  or  bouillon  filtrutr  or  thr  olil  tubcrruliii.  The  purfMisr 
of  ihos('  hypo(lf>rinir  iujec-tions  is  to  inrrrasc*  the  iiifrf'stioii  ami  dps!  met  ion 
of  invading  liartc^ria  by  xhv  phugorytrs.'  but  as  the  exact  nature  of  opsonins 
is  yet  uni'ertain  the  methods  are  still  S4)mewhat  e\|)erimental.* 

Opsonin  is  derived  from  ••<••«=''"'  (1  convert  into  palatable  pabulum,  or, 
I  prepan*  a  meal  for)  indirating  that  the  in  vailing  l)aeteria  an*  so  intluenrpd 
by  tlu'  opsonin  produc*ed  through  the  agiMicy  of  the  vaerine  serum  or  bar- 
t4'rin.  that  tlie  phagoeytes  are  capable  of  ingesting  and  destntying  them  in 
far  jjreater  runnU'rs. 

The  nps«mi('  index  ^  is  the  meusun'  of  the  power  of  the  blo(MUsi*runi  of  an 
infected  individual  to  pn^pare  bacteria  for  ingestion  by  the  phagocytOH.  aa 
comparr'il  with  the  si'nim  fnmi  a  heidlhy  individual,  or  pn*ferably  a  |km)I  of 
siTa  from  several  healthy  in«lividuals.*  The  index  of  healthy  bloml  is  arbi- 
trarily tak(>n  as  1.  For  example,  if  KM)  leucocytes  ing(*st  S4N)  baeteria 
tn*aled  with  healthy  serum  but  when  treated  with  the  patient's  serum  the 
same  numlN^r  nf  leucocytes  take  up  only  tUK)  bacteria,  the  patient's  opsonic 
ind«'\  woiihl  Im'  0.7.")  (MM) :  <)(N) ::  1 :  l>.7.'>i.  /.i..  thnH*Hpiarters  (»f  normal. 
Tor  acruratc  n'sults  the  bacteria  in  at  h^a.M  KM)  polymnrphnnudear  leueo- 
t'\\v:i  should  In'  counte«l.  This  inilex  nniy  Im'  raisi*d  to  a  {tositive  phase  of 
inij»nivement  by  the  injection  of  suitably  S4'lect«'d  va<*cine.s  in  minute 
Aiti^'ii  and  at  intervals  of  tivt*  to  ten  days.  For  hy])nil<>rniic  injections  the 
.•"kin  ^llould  In>  tlisinfected  with  alcohol.  The  injections  may  lie  made  in 
the  arm.  thi^h.  ba(*k  or  buttocks.  The  .•«yringi*  shoultl  have  a  piston  non- 
|NTi>hMble  by  heat,  that  it  may  In*  thoroughly  st4'rilizetl.  After  injection  the 
wound  shoultl  In*  c1os4m1  aseptically  with  gauze  or  cotton  and  colltMlion. 
The  <-linii-al  .^vniptonis  of  tnalaisi*.  tem|NTatun*.  etc..  indicate  t«Mi  large  a 
do^c  and  the  n«'galiv(>  phaM*  may  In>  e\aggt'ratcd.  Tin*  injections  should 
U*  ii'L:iii:tied  to  maintain  tht*  index  at  or  above  1.  pn'ffrabiy  in  the  |N)sitive 

]>li:i^'        <M      b:iril|r!i    cinilNion    in     childnMl    .(MNN)l     in     INNNI.'!    mg.    is    >\l\}\' 

■irrii.  i'V  *H)1  In  INN)!  ni;;.  of  nld  inU'riiilin.  The  vurcine  or  bacterin 
M'li-i  till  Ml  tulHTciiliJ-^is  may  U*  tulNTculin  nr  frnni  .-Taphylninrcic  nr  .-tn*p- 
lurnnii-  i>r  oilitT  niirro-4ir^:tni>ni>.  iT  :ih  aliernation  of  two  or  mon*  of 
tIh'x-  It'  tIm-h-  i"  mixed  infer! inn.  Tin*  pri»iM'r  Te-nni;  i»f  ihe  npMinic  index 
M'.|iiiri"'  ilinroiiLjh  laboralory  work. 

The  :id\aiii:ii:e  In  lite  ordinary  prai'Ti>ini:  pl>>  «ii-ian  i^  that  he  can 
-^i-nd  )ii-  paTit-nT**.  binnd  nr  pu-  to  :i  lalN»ra1oT\  in  a  r:t}>illar\  i:la>.'«  IuIn*  and 
I'liTain  :i  npnrt  a^  In  the  prnbable  iN'neticial  va>  riiif.  bm  the  iiidi-crimiiiatc* 
;:-i'  ni  });i.*iriii-  i-  tn  Im*  d«'J>nTali'«l.     .\  HJeiTmn  ui  tin-  liai  teriii  or  vaccine 

\\)llir-i.   II  1^    jIh-  STn-pfiK-i  cr>w    l'r\ -ii*!  ittH.«;-    .in    \iit:ii;i>rii-Tii-   KiTit!   tiii    laical 
'I   :l-ri-n|.^!.  ■      Ir     \iii.  r    Swri:     X^o-^  .  |n'»I.  Jl.t 
■.l.ir     \m»r    M.-l     \^«.*-     M.i\   J.   l'*o-    !.;'"» 

I»'i!.li  nil.  XT.ti.il- ..f>ir»:ir>  iVr.I'MC  ".'17  J.-::  \ri..  r  Mt-^l  X^-^ir  .  IVIi  l^.V  llUt*. 
•••■J  \i  tl  ■!.-  .-^i  I  J'iiif  l'N»7.  M.iilifw^  l..itiof  >•■».!  .' i  I'liH  Wi.h  iiti^l  \\i«-)i. 
r««»:    J^     IViii-    Ii.t    «  .'ML'     I'lUr.    W.ihI,  .  pms.  u    Si'    |\    Jill 

•  ^ir  \!.■l!l^'^^  \\n.:!.t  I,.ri.iiin  .I.-'ir  Xim-r  M.-.!  \^-.n  Vh:  |m  I'mi?  pnr  Uft>al 
^.1  N.-  ::  7.;  7\  MrXnlmr.  Ilolh^li-r  .nul  lino-!'.  >irx'  «,\ri.i-..|  iii<H  H»t  .  ( IrT  . 
I'io7  K.:I.ii.  i.i\l..r.  H<>IIi<>(«-r.  .Kiiiit  Ji.ur.  *>r}i  >jr^'  J  j1\  I'"i7.  MrArlhur.  Trarrn. 
.•*irj    ."^.i-     Villi  r    Mf!     X-wMH-  .  I'.«07    Jour    .\iiiiT    Mi-«l    A-*-"*^-     I'nis 

<*iirL-     <iM.      iikI  «>U(r(     «K1  .  1<MI7.  Milli  r    I  iii\    ul'  Pri.iu    Mi'«l.  Itiilktili.  I'MIS. 
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based  upon  the  bacteriological  examination  of  the  suppuration  b  far  more 
trustworthy  than  if  the  blood  index  alone  is  relied  upon.  The  resistive 
power  of  the  patient  can  thus  be  determined  by  comparison  with  normal 
serum  in  the  laboratory. 

As  a  therapeutic  agent  in  children,  the  tuberculin  treatment  is  usually 
employed  in  chronic  cases  of  joint  disease,  but  unfortunately,  in  many  of 
the  old  cases  of  joint  suppuration,  there  is  mixed  infection  and  the  injection 
of  staphylococcus  and  streptococcus  bacterin  will  be  required  (see  p.  393). 
A  low  tuberculo-opsonjc  index  with  local  joint  symptoms  does  not  neces- 
sarily indicate  joint  tuberculosis.*  Operation  upon  diseased  bone  is  safer 
if  the  index  is  high ;  more  dangerous  if  low.  For  specific  diagnostic  purposes 
the  index  seems  to  be  of  but  little  service  and  clinical  symptoms  are  more 
reliable.  A  wise  discretion  is  necessary  in  the  use  of  bacterins,  as  in  the 
employment  of  passive  congestive  hyperemia,  lest  the  dangerous  element 
of  dissemination  be  introduced.  In  nearly  all  cases  the  judicious  employ- 
ment of  surgical  measures  will  hasten  cure.  The  invading  foe  is  to  be 
destroyed  not  only  by  the  phagocj^s  but  also  by  increasing  the  power  of 
the  blood  fluids  which  contain  antibacterial  elements.  In  the  blood  fluids 
we  have  not  only  bactericidal  and  bacteriolytic  effects,  but  sensitizing 
substances  as  agglutinins  and  opsonins.  The  injection  should  be  made  pe- 
ripherally to  the  joint  to  carry  it  speedily  to  the  locally  diseased  area  by 
the  blood  current. 

Alternating  Bacterin  and  Tuberculin  Therapy. — By  alternating 
pyogenic  bacterins  with  tuberculin  inoculations  in  the  author's  wards  at 
the  University  Hospital,  Dr.  B.  A.  Thomas  has  succeeded  in  the  active 
immunization  of  cases  of  mixed  suppurative  tuberculous  joint  disease.' 
The  method  is  not  applicable  to  early  acute  cases  nor  to  late  sapremic 
exhaustions,  but  chiefly  to  those  with  chronic  sinus  formation.  Having 
ascertained  the  presence  of  the  Micrococcus  aureus  or  albus  or  Streptococcus 
pyogenes f  or  the  colon  bacillus,  or  any  pyogenic  bacterium,  an  autogenous 
bacterin  is  prepared  in  preference  to  a  stock  agent.  By  culturing  and 
reculturing  the  suppuration  periodically,  it  may  be  found  that  the  original 
bacterium  has  disappeared  and  a  new  infection  has  been  engrafted,  demand- 
ing a  new  autogenous  bacterin.  The  preparation  of  an  autogenous  vaccine 
requires  good  laboratory  facilities.  Great  caution  and  experienced  obser- 
vation are  essential  to  success,  and  the  treatment  may  require  weekly  injec- 
tions for  six  months  or  a  year.  Dependence  for  discontinuance  or  for 
renewal  is  to  be  placed  rather  upon  clinical  symptoms  than  upon  the 
opsonic  index,  which  latter  is  often  misleading.  The  initial  dose  of  a  stand- 
ardized bacterin  is  from  4  to  8  minims,  containing  from  200,000,000  to 
800,000,000  bacteria  to  the  cubic  centimetre,  steadily  increased  until  the 
temperature  falls  below  100°  F.  Inoculations  are  then  commenced  with 
0.000025  to  0.001  milligrammes  of  tuberculin,  employing  bacillen  emul- 
sion or  bouillon  filtrate  or  a  combination  of  the  two.  Anaphyla.xis  from 
large  doses  is  avoided  by  administering  small  but  increasing  doses  approach- 


'  Ridlon,  Jour.  Araer.  Med.  Assoc.,  Jan.  4,  1908;  Painter,  Boston  Me<l. 
Jour.,  Oct.  31,  1907,  621;  Ross,  Canada  Lancet,  Jan.,  1907;  Fraser,  Glasgow 
Mar.,  1907,  194;  Willard  and  Thomas,  Trans.  Amer.  Surg.  Assoc.,  1910. 

» Thomas,  Jour.  Amer.  Med.  Assoc.,  1909,  liii,  897;  Trans.  Am.  Surg.  As 


TiBKKcrux  tf:sts.  3<.« 

in^  u  maximum  of  UK)  to  KNX)  mg.  in  u  few  rases,  but  stopping  short  of 
iiitoleruiil  amounts.  In  ino.\iM*ricncp(I  hands  it  is  a  methoil  ]M>tont  for 
evil,  hut  with  skilleil  oversi^rht  by  ono  who  is  \m\\\  a  surp*on  and  a  hacteriol- 
ogist  it  will  assist  in  curing  a  danprous  rlass  of  raM>s. 

Tksts.— Vacrino  or  barterin  therapy  is  to  U*  judfsed  and  reiculatod 
chiefly  by  the  cliniral  symptoms,  sinee  lalM)ratory  examinations  from  the 
sann»  ras(»  sometimes  >:ive  variations  of  M)  |K»r  eent.  When  these  methods, 
however,  hav<»  lx»en  jH»rfepted  and  simplified,  the  uh*  nf  these  baeterina 
controlleii  by  the  opsonic  inilex  will  Im»  advisable.'  Tliey  >hould  \n*  com- 
bined witli  fn*sh  air,  food,  fixation,  and  when  ne<*essary.  with  operative 
procedun»s. 

Tuberculin,  Old  Tuberculin  (O.T.)  consists  nf  the  evu|>o* 
rated  products  of  the  bacilli  sus|N*nded  in  ^lyc«Tine. 

Tuberculin  Residue  (Kiick^tand.  T.KJ.  new  tulterculin.  la 
liquid,  eadi  c.c.  containing  2  m^.  of  the  powder,  and  is  iM^lieved  to  prtidure 
an  immunity  apiinst  both  toxin  and  p'rm. 

H  a  c  i  1 1  e  n  K  m  u  1  s  i  o  n  [  B.K.)  d(N*s  not  prnihire  as  M*rinus  reactions 
but  is  iM'lieved  to  secun>  greater  immunity.  It  contains  *>  m^.  to  each  c.c. 
of  >:lyceriiie. 

Tubt»rculin  (Denys). Bouillon  I'ilt rate <  IV Fj.i>  prepan^d  without  heat. 

It  is  difficult  \it  fix  the  size  of  the  d«>H's  f»ir  rhildn-n  nf  diffenMil  apes. 
but  they  may  lx»  apprf>\imately  staled  as:  Old  tulierculin  (O.T.)  dose 
■  ..\,ft  ti»  ift.'.flft  mj:.  in  chihin^n:  new  tuUTculin  jT.It.)  ^nlm.  to  Tuiao  nij:.; 
baciHen  emulsion  (B.K.)  ^nltm  to  «.'.,1.-.a  mi:  ;  Utuillon  filtrate  (B.F.) 
2  0  A  A  to   I  AoTin     m^. 

Hevien' "  >:ives  the  following;  as  the  appnipriate  do.«*«»s  nf  T.H.  for 
children  with  lorali/ed  >ur^iral  tulM*rculo>i>:  ,>,',.-, ,.  to  i„\i,-,  m^  f(»r  a  rhild 
one  year  old:  |..'.,.-,  niu.  f4»r  ihild  five  yi'ur^  old:  v*..--,  mi:,  for  rhild  ti-n  to 
iwc'lvi-  yr:ir'<  old.  Thes*'  do?«'s  are  not  a-  >nfv  fur  rhildn-n  a-*  lln'  >maller 
oiH'.s  above   nolrd.' 

Hrvien*  mn^jders  that  chiltln-n  with  siirciral  tulMTruJ.i^i^  an'e^|NTially 
iN'netitcd  |i\  tlir  tuU'rciilin  therapy.  b\it  tli«»  do'-air**  niu-t  !»«•  e\r«>«'din):ly 
>iiiall  and  bntli  thi>  rliniral  >yinpii)iii<  ainl  the  npMinie  iii«le\  iiiu>t  In*  ean*- 
fully  watelied  ill  order  To  n';:ulale  the  di'-aiie.  The  ti'iierai  iinprovenkent 
in  healih  uf  the  «-a>«'-.  iiien'a>i'  of  weinht  and  of  ap|M-tne.  Ie-««*nini:  of  puru- 
lent di-tliari:e.  and  elM-^im-  of  ^inu^'s  an*  the  lH".t  iitiliration-  nf  projrn's**.' 
Miller     iH'iiin"  with  li.iMHMMH)!  ^rainnii*  d«»*<-r.  and  inin-a-^'^ 

'  Tr:»ii»  Ititirii:tl.  Colli;.  *riiU'nM)liH.|«.  \\:i«h  .  h  f  .  I'His  Xini'r  Jour  <>nh.  SiifK., 
NiiN  .  I'.NiN.  .;il.  Aiii.T  JiHir.  Mi-<1  .Sj  .  Am:  .  I^mNi  m.!  J-.n.  l'io7.  Ii«-t  Mt-^l  nml  Siinc- 
J««iir  .  ,Iiil>  J  ;.  I'His.  rr.iii-  N.it  .\v*K  >|ii.l\  .■!  \H\tr  i-l  \i.ti  Mit-tiriir.  W.vh  .  I>.  (V, 
I'Mi;    J,..:r     \n..  r    M.-.l    A«.«-  .  \..\     IJ.  r.«»i^    17-. 

=  hrr  M-.i  .I..:r  «N'  Jii.  l"»o7.  >:i!.!i  « "..rn -j-.i.  !■  r..'M  »M  fir  SY.Hf-ifir  Arrflr. 
rHh.    IJ.  1.;.  It*  rit'i  khii    \\.«}.      I'Nii.    I.:    I>f'.r    ;•.'•.    \\>n}.      Vmn,    IJ 

'  iNli.itiii-    "•  i!m1  ir-li/i'l   K,n-ti-nii"  «»r   ^.^^»■1I.•«•    .in-    »-••«    pn  inpi!  .iii<|  *>iilil  |i\    rvpii- 

pri« ':tiii>-  .xi.'i  ji'f.-NK'r;!-  \  ti-i-irii-o  .tr»-  pnN-ijr.il-l-  \:,  »•  il«  1  jl  i--  !  lU-  n,  lTl•il^  I'lu.il  ilivi^*". 
ui'i.  -I  r:  t!  :  r"LTi-*!\i   •:.!  .'ji'H* 

\  ;  .11  i:-!  ■;«-:..T:  .'t  :l.f  T  iilfmi'iti  tr»i»T;i»''  e  j  .-f  t'lU  n-'ilin  Ji-f-  h  iIlU' fi>iiiii!  in 
(!,•■    I  r  »•>  ti '!•■?.-  i-rtfi-  l:.T«r!k.iTi.i!.  il  I'll!.:;:* --  ■  ■•    I  .i- n-:l.*"i-.  W  .Lotiiii^rtmi.  I»   r  .  I'UN. 

•>',rj  .   '.Ml     :it.l   •»»•*!»•»    .    Uv..    r*lK 

'  Nix*  \..rk  M.-l    ,l.«ir  .  .Spr    WMi^    II  ; 
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Mouth  and  Rectal  Administration.  —  The  administra- 
tion of  tuberculin  (T.R.)  and  bacterial  vaccines  by  the  mouth  has  not  been 
looked  upon  with  much  favor,  although  tried  by  Lathan*  with  careful 
regulation  with  the  opsonic  index.  The  doses  are  from  ttjVtt  to  2otoo  nig. 
in  saline  solution.  It  is  claimed  that  tuberculin  administered  by  the  mouth 
exercises  the  same  influence  as  when  applied  beneath  the  skin.  Tuberculin 
and  Marmorek's  serum  may  be  administered  by  rectum.  Marmorek's 
serum  drawn  from  immunized  horses  may  be  used  for  both  diagnosis  and 
treatment  in  5  c.c.  doses  subcutaneously  daily  for  ten  days,  then  inter- 
mittently. If  not  tolerated  hypodermically  (anaplakynia)  it  may  with 
equal  benefit  be  employed  per  rectum. 

Maragliano  Serum.  —  Experiments  with  the  two  preparations 
of  Maragliano  serum,  the  Liquid  F  and  Bacillary  Pulp  have  seemed  un- 
favorable, but  the  cases  treated  have  been  too  few  to  form  any  definite 
conclusion.^    Arloing's  and  other  serums  are  also  employed. 

Along  the  same  lines  of  treatment  is  the  argument  in  Sajous's  "  IrUemal 
Secretions"  claiming  that  immunizing  medication  is  the  foundation  of 
rational  therapeutics  and  that  bacterial  vaccines  as  well  as  drugs  cause 
the  blood  to  become  richer  in  thyroidase  (opsonin)  which  prepares  the 
germs  and  the  auto-antitoxin  to  destroy  them.  Under  the  guiding  influence 
of  the  pituitary  body,  the  adrenals  and  the  thyroid  glands  supply  the 
material  for  this  germ-destroying  process.' 

3.  Protective. — (a)  Rest,  Fixation  and  Traction. — Com- 
plete rest  and  fixation  of  a  diseased  joint  are  of  supreme  importance  during 
the  active  and  advancing  stage  of  tuberculosis  and  during  all  later  exacerba- 
tions. To  be  efficient,  the  rest  must  be  complete  and  in  the  lower  limbs 
all  weight-bearing  positively  forbidden.  Rest  in  bed  during  the  inflamma- 
tory stage  must  be  insisted  upon,  especially  for  spine  and  hip  and  knee 
tuberculosis,  usually  with  horizontal  extension  from  head  or  from  foot  in 
order  to  prevent  the  mixed  infection  which  is  so  dangerous  an  element  in 
tuberculous  conditions.  Complete  rest  does  not  mean  simply  to  keep  the 
child  in  the  house  where  he  will  run  about  the  room,  concussing  the  spine 
or  hip  or  knee  hundreds  of  times  in  a  day.  A  case  of  tuberculous  joint 
disease  requires  management  for  years  as  distinguished  from  treatment. 

(6)  Mechanical  Appliances.  —  When  the  patient  is  ready 
to  assume  the  erect  posture  two  forms  of  mechanical  appliances  are  em- 
ployed; those  which  produce  fixation  and  those  which  protect  by  trac- 
tion. Fixation  can  be  secured  by  gypsum,  wood,  iron,  celluloid,  felt, 
binder^s  board,  leather,  silicate  of  soda,  starch  or  other  material.  Any 
treatment  that  attempts  to  secure  motion  during  the  acute  stage  is  in- 
jurious. Plaster  of  Paris  properly  applied  is  cheap,  comfortable  and  effec- 
tive. The  articulations  above  and  below  the  diseased  area  should  be  fixed. 
A  plaster-of-Paris  cast  that  extends  only  three  inches  above  the  knee  or  two 
inches  above  the  diseased  vertebrae  is  of  but  little  service.  The  knee  cast 
should  extend  at  least  to  the  perineum  (p.  249).     In  steel  many  forms  of 


*  Proc.  Royal  Soc.  of  London,  April,  1908;  Lancet,  June  6,  1908;  Freiberg,  Amer. 
Jour.  Orth.  Surg.,  July,  1907;  Pozzi-Escot,  Toxins,  p.  101. 

'  3rd  Annual  Report  Henry  Phippe  InBtitute  for  Tuberculosis.  Philada.,  1906,  87. 
'  Taylor,  Monthly  Encyclopaedia  Practical  Med.,  vol.  x,  3> 
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apparatus  have  Ix^c'ii  (Icvisrd.  morr  ur  loss  hrlpful  in  proportinii  to  th(* 
Wr^nM'  that  they  prevent  niotitm  in  the  neighlM)rhtMHl  of  the  disi^uHeil  fociiH. 

V  a  r  t  i  a  1  V  i  \  a  t  i  o  n  .  Ti<A<"rioN  splints  have  been  invented  by 
the  sri>n»s.  Tliey  nrv  iMMiefirial  in  so  far  as  tliey  n-lieve  nuiseulur  tenition, 
[)i-f>vent  trauinatisni  anil  assist  in  Mvurin^  n^st.  Axillary.  |ierineai  or 
iM'hialir  rnitches,  with  hi^h  sh(M*  on  the  sound  side  to  prevent  weight- 
iN'ariii^  upon  the  disf*as<Ml  struetun^s.  an»  essential  to  su«mi»ss.  Pnitection 
nf  the  jiiini  tuust  Ih»  cfintinued  for  nu»nths.  usually  fnr  years.  A  protective 
>plini  shduhl  not  )h>  n>nioveil  until  at  least  a  year  after  the  rhild  is  considered 
absolutely  ruriMl.  Relapses  occur  from  traumatisms  and  the  splint  will 
assist  in  pit' venting  such  accitlents.  Thes**  various  splints  will  Ik*  ilettcribetl 
under  tulNTrulosis  of  the  s(*v<»ral  joints. 

•t.  (*oi(i(K<  Tio.N  OF  K.\KLY  I)KKt>KMiT) .  — (ri )  (irailual:  ih)  immediate. 

{a )  Th«'  n  r a d  u  a  1  correct icm  of  the  early  tleformities  of  joint  tuliereu- 
losis  whirfi  mv  usually  in  the  «linM-tion  f>f  tle\i(»n.  will  \w  described  under 
the  s(*v(*ral  ji>itits.  In  pMieral.  it  is  accomplished  by  hea«l  ami  fofit  extension, 
or  by  an  arched  frame  for  the  spine;  by  horizontal  e.\t4*nsi«»n  in  the  hip  and 
kiH*i\  tir>t  in  tht>  line  of  deformity,  then  slowly  coaxctl  toward  normal;  or 
by  a  proiiin'xivi'  S4'ri«*s  <»f  plastrr-of- Paris  fixations  in  improved  fNisitionH. 

ih\  lmmcdiat«*  t*<»  r  r  e  c  t  i  «>  n  .  I'lidi^r  i>thi*r.  a  rautious  and 
«'\|HTii'rirrd  sur^t'tni  ran  siTun*  j:n»at  improvement  in  po^itinn  when  acute 
-^ymptniii^  have  passed.  |»y  rart*fully  straightening  the  joint  to  a  nuMh-rate 
di'jrnM*.  f<»llow«'«l  by  fixation  in  the  cornMied  position.  \x  the  kn«»e, 
'iKNoinM^  of  the  hamstring  musch's  will  };n>atly  a.-^sist.  as  will  myotomy  of 
the  ruiitracifd  tis>u('s  Udow  the  anterior  spine  of  the  ilium  for  hip 
di'fiMinit  V. 

."»  <M'i:]cMi\K  Thkaimknt.  If  op«rativi'  tn-ainu-nt  ctiuld  n»niove 
all  MilMMi-uiiMi-  ti»>ui*.  il  would  rertainly  U-  thi*  ^url•^t  and  .x|it-<*i}i<'>t  niean^ 
•  >l'  ri>i>l:ttH  r.  Imt  untiirtuiiatfiy.  it  is  .xt'lilinn  pi»»«ibl«'  ti»  predict  that  only  a 
."ini:!*-  !«•■  '.-  f  M".!-.      jivrii  anipulati<>ii  •!«•«•-  lun  ni-uri'  ?«Mit«->-.. 

Il  M{4-i:vti\i-  inra'«un->  dn  not  di>.'4'iniiiati'  thf  tuUTiJc.  U-netit  i-  ofti'U 
niiiiiiMl  l.\  nni'ival  with  riin-ll*'  up  i;inii:i'.  <■!  b\  rxri-mi;  a  lari:*'  majority 
oi  tin*  'Il  :p1  ;ind  diH-ax-ii  ti-^Uf.  !lni>  tiMiJi:  til  tin-  n--i*ti\r  futirtii»n>  h'.»»> 
iiiaTt'ti.-tl  111  U'  iivi-irMintv  In  all  ra>f>  it  i- i-\  id<-iiT  rhat  i  iin*  mu>t  di*|M>nil 
«ipnii  ir-i-tiiin  I".  :i  la«t  that  i-  daily  In^iiii:  ri'»««i;iii/ri|  nion-  and  nion*  by 
till"  |irt'lr'.-ii«M  and  i"  li-adini:  lt»  proph\la\i'«. 

rj      .\  -  I  ;i  \  \ri  ai  riirati*  X-ray  -kiairrani  \u:t\  «  arlv  rrvral  a  forus 

nt  •!i<4':i-i  l.:itii.  tlir  lailinLTalii  uill  U*  \fi\  hiipli;!  n>  •iiaL'Tmsin^  tht* 
atiii'W'it    ••:    |ii<:  !•   :iiiil    r:iMila::i'   d«'>l  nirl  imi   atid.   iti  alt  n\  !•■'>)'•.   diTJilin^   the* 

ad\  i-.il'!:i!  \    '■;   aTri-mpTiiiL'  t'»  n"*Ti»rr   iiM'Tinn       It   ■;»••  i'i»'l  •h'^tnictinn  of 

bii'H-  1-  -L"\\!..  .ti.  alil\\  I""!"  rnaV    In*  tIh*  l»«'«.t   m-h-T  i>bTalIial>lf'     p.    'i'2'J ' . 

''  r  :  I- I  II  !  !,  I  n  ::  a  n  •!  I  j;  n  i  p  u  !.  •  '  m  r  r  — h"  thf  .\-ra>?>shou 
a  'il  ':!!r»-  !■■'  li-  "I  lil-^M**-  tin-  tn*phMM'  •'!  •  lil-^l  «•:  L""'li:i'  -Imidil  Ii«'  fUlploVed 
!..  r  li.'!iiiL;l.i\  !in:ii\i-  :tll  iri\a'l«-il  bi»ri«-  ti-*»if  Tin"  ia\it>  i*  lUtipiN-d  uith 
I'Mii-  i.trlii  ill  a<  I'i.  till  11  wilh  al<i'liti|.  tlit>  iin  loi^n  i  liwd  with  i:ut  and  the 
^■-i:iT  ri-ii!\  ti\«ii  I'I;*-  ai  tual  nr  llu-  l*a«jii»lin  «aut<-r\  nia>  \n*  ummI  t<i 
:>•  :!"!a;c  '111-  f<ii  li-  I'll*-  U'4>  uI  tIk*  a' nial  laUtiTX  111  t  hr  oldi'U  times 
I.«-'  "li!'.  ai  lid  a*  a  dfll\aTivi'  but  iT  aU«i  kfpt  I  hi*  palirlit  iplirt  ill  U'd  fi»r 
:i  liifi;:  •::!:•■  aTi'l  wa-  lliU-»  "f  U'lU'tit 
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(c)  Aspiration  and  Injection. —  Sterile  exploratory  aspira- 
tion of  the  fluid  and  a  laboratory  examination  or  the  inoculation  of  guinea- 
pigs,  will  assist  in  treatment  as  well  as  in  diagnosis.  If  the  fluid  drawn  is 
the  liquefaction  of  caseation  and  is  aseptic  and  sterile,  the  operation  will 
sometimes  be  followed  by  consolidation,  caseation  and  encapsulation.  The 
operation  may  be  repeated  as  long  as  the  aspirated  fluid  is  sterile.  After 
flushing  with  1  to  40  carbolized  solution,  the  injection  through  the  canula  of 
10  per  cent,  emulsion  of  iodoform  in  sterile  glycerine  or  olive  oil  is  employed 
by  many  surgeons,  but  will  usually  prove  disappointing;  it  is  not  germicidal 
but  may  stimulate  more  healthy  granulations.  In  the  experience  of  the 
author  it  has  not  proven  as  beneficial  as  tincture  of  iodine  and  alcohol, 
equal  parts,  or  5  per  cent,  carbolic  acid  sterile  solution,*  or  LugoFs  solution, 
or  formalin  2  per  cent,  in  sterile  glycerine,  or  zinc  chloride,  or  balsam  of 
Peru.  Camphor  naphthol  is  no  better  than  iodine.^  Injections  may  be 
made  into  the  joint  or  directly  into  the  epiphysis.  Local  resistance  may 
thus  be  increased  by  infiltration  and  by  strengthening  of  the  wall  of 
repulsion  by  additional  leucocytosis.  The  danger  of  infection  during  opera- 
tion will  be  diminished  by  chemical  infiltration  with  formaldehyde  injec- 
tions. The  protective  wall  of  the  cavity  should  not  be  fissured  by  manipu- 
lations lest  minute  openings  cause  dissemination  of  tuberculous  elements. 

(d)  Incision:  Arthrotomy.  —  In  advancing  cases,  or  when 
pus  has  formed  and  the  presence  of  mixed  infection  is  proven,  an  aseptic 
exploratory  incision  is  advisable.'  Bauer  more  than  fifty  years  ago  recog- 
nized the  serious  effect  of  tension  in  a  joint  and  advised  incision.*  If  marked 
bone  or  synovial  destruction  is  found,  the  more  radical  operation  of  erasion 
or  of  excision  should  be  performed.  For  milder  cases,  an  incision  with 
exploration  of  the  joint,  flushing  with  mercuric  bichloride  1:  3000  or  zinc 
chloride  1  to  5  per  cent,  or  2  per  cent,  formalin  solution,  with  closure  of  the 
wound  and  subsequent  fixation,  will  retard  or  arrest  the  process. 

(e)  Erasion  (incorrectly  called  arthrectomy) ,  Curetting  and 
Drainage.  — Arthrectomy,  as  its  name  indicates,  is  the  *'  cutting  out "  of 
a  joint,  namely,  an  excision  or  resection.  Erasion,  according  to  the  Stand- 
ard Dictionary,  is,  '*  In  surgery,  the  operation  of  laying  open  a  diseased 
joint  and  removing  morbid  tissue  by  scraping  (eradere,  to  scrape  out)."  It 
does  not  seem  wise  to  introduce  a  new  Greek  word  when  the  Latin  erasion 
thoroughly  expresses  the  idea  of  "scraping  out"  of  diseased  tissues.  To 
maintain  uniformity  with  arthrectomy,  arthrotomy  and  arthrodesis,  how- 
ever, the  word  arthro-ekkolapsis  would  be  more  accurate  (UxoXaTzrw,  to 
scrape  out) .  Erasion  is  an  operation ;  erosion  is  bone  destruction.  In  erasion 
all  diseased  tuberculous  tissues,  both  hard  and  soft,  are  to  be  removed  with 
curette  and  gouge,  scissors  and  knife.  Erasion  of  the  soft  and  hard  tissues 
is  a  much  better  operation  in  children  than  excision,^  since  it  interferes  less 


1  Phelps,  Cong.  Interaat.  de  M^.,  Paris,  1900;  New  York  Med.  Jour.,  Sept.  1,  1900. 

» Mencidre,  Cong.  Franyais  de  Chir.,  1902,  1907. 

» Gibney,  Anier.  Jour.  Orth.  Surg.,  Aug.,  1909,  vii,  1,  22. 

*  Bauer,  Orth.  Surg.,  1854. 

» Willard,  Univ.  Med.  Mag.,  Phil.,  1890,  ii,  359;  Internal.  Text-Book  of  Surgery, 
Warren-Gould,  vol.  i,  692-713;  Jour.  Araer.  Med.  Assoc.,  Apr.  13,  1901,  1015;  Jour.  Amer. 
Med.  Assoc,  Apr.,  1895,  xxv,  182;  Internat.  Med.  Mag.,  Mar.,  1900;  Univ.  Med.  Mag., 
1890,  ii,  359;  Ibid.,  1893,  vi,  16^;  Trans.  Amer.  Orth.  Assoc.,  1893,  vi,  23. 
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with  tlu*  opiphysoal  lino.  Uopoatoil  orasioiiH  in  anklo  or  knoo  or  hip  in 
rhildriMi  will  often  result  in  an  o.\(*elh'nt  walking  linil).  or  in  a  niovahlo 
joint  in  the  iip|H*r  cxtn'niity.  After  thorough  sterilization  the  pan  is* 
fn'ely  expos<Ml  ami  every  f(»<*us  of  disc^aso  in  the  Ixine  n^aeheti  with  the 
<*un'tle  or  pmp*.  The  o|K'ralion  can  Im»  hastene«l  hy  ws'iuf^  a  sharp  s|M>on 
tunnelled  lon^itinlinally  by  a  hnre  ,V.  of  an  ineh.  To  lhi>iN  attaehiMl  a  liitHr. 
tluis  tlushin;;  away  all  dis4'as4'(l  material  as  rapidly  as  it  is  scraiNMl  and  at 
the  same  tinu-  pn'veiitinji  inft'ition  of  healthy  tis-^ue  <  Ki^.  I«i2.  p.  24.*i). 
The  al»e<'>s  wall  is  as  thomii^rhly  n-movf-d  as  po«.Mhli'.  aftiT  whieh  th«» 
eavity  and  all  fn'sh<'ne<l  rut  surfaees  an*  tn^atiMJ  with  pun'  tinetun*  of 
i<idine.  or  j)un*  rarholic  aeid  followiMl  l»y  ah'ohol.  »»r  thi'  ed>;es  may  Ix* 
l<»urhfd  with  Paquf-lin  eautt-ry.  The  j'avity  i«»  (illrd  with  >terili-  carlMilizetl 
«»livr  oil.  (ir  halsam  t»f  IN-ru  <»r  j:ly<'erop'la!in  formalin  plu;:.'  Tlu-  wotind  i> 
then  cIosimI,  du>t<Ml  with  thymol  iliiodide  <ari>tol:  anil  a  ."tiTilr  eompres:* 
firmly  applinl.  If  pus  n'-forms  the  >tiirlu-.N  an-  rni.  tin*  ravity  injreleil 
with  formalin  and  ;:lyeerine  and  a  drain  tuU*  in^^nti'd.  In  nutn*  po^iiivi* 
mi\fd  inforijttn  and  lar;:e  hoiic  destrm-(i<>n  full  draina::!-  "^houM  In>  in<4Tl«'d 
at  oiuT.  iarirr  ruhU'r  or  tila^s  tuU*>  U'iim  fmpl«»\«il.  nr  i:au/«"  ]>arkin^. 
I)rairiaL:r  mu>t  U-  «los4'ly  walrhi-d.  ihr  ruhlM-r  tuU-  irnii'\r«|  i-arl\  and  thi* 
uUin»>t  ran- fXiTeiMMl  to  pii'Sfrvr  an  a^'ptn*  «MMdi»ii»ri.  Tin'  al^-^•^'^^  i-a\ity 
.•»h«Milil  Ih"  irrii:ali"d  at  evrry  >ul»MMjui'nt  >li'riN'  dii-^-iiii:  with  fnrmalin. 
Ml  liliiri«lr,  iniliin'.  |K*r<»\iil«'  iif  hydro«:rn  or  otht-r  ai.n^'ptir.  thi*  a;:ent 
U'iri::  rhaiim-il  rvi-ry  two  we<'k?». 

TIm"  |M-ifiTt  o|H'ratioii  wouM  U*  tlu-  ri'm«»\al  I't  all  TnUTiuh'U-  fm  i. 
I"if  a  )":iriial  m|h  ration  ri«ls  thr  >y>ti'm  '>(  a  laii:*'  j»p>p"r:ii'ri  *>{  thr  irifi»  Imi: 
iii:iii!i;»l.   tiiu-    |Hrmittiru:    flu-    ii'iHliiiii:   for««-*    t«i    :iTr;i.  Iv    'hi-    n  rKainihL 

or  L'.;iMl-l'i'-  wiljj  ilHTraM'd  linjH-  nf  >urri-««^.  I  MMr  T  i.na*«i\  Tfil'*  o)n  r  :i*  |i<t: . 
tfii-  -ii!:;*'  a-  r\i-i-I"n.  Iia-  tin*  •ii-'adx  alii  a:^*'  *^l  al!"'.\ll.^  tI.«  T;ilMTi|f  l«.n  liii 
•  If   M.' t!   i«i\i!.-   T«i  di--«'iijiiialr   lhr«»ui;h  thi-   ^\*'i!:.     i,,   •!.•■  •■jir.i!:-   i.j.  ••! 

I  !r-f:    .i\ili:.r-   mI'    lr:|'«rf  |i>lt 

I  :  L-ii  ■!.  !-  i--|H«  i;dl\  adapt »-d  t"»  l.m«-.  :ii.  rJi  .  ' .;:  -  .-  a:.  :  ■.'.•>?  »  \i  i-;«»». 
til  I  i;.    -Iii''.!';i  I   ;ii.ii  illmw       hi  ■.•■\i-ri"  «■;««*■-.  '■^i*\\   ^.; .'■«■  < : r .iiii.ii:** 

•  <i    .illl.  \  I"  '-I-.    I  I  \  \  t  1<  iN    1"*    -M'l  ■.;•!  .;    !■■,     I  i.',-'«  '    .  •!    p..'  .'.   iij    W  f  •«  xli-ii 

;.!.'-  ■«  M'l-'i  In  till-  parM<ii:.i!  ;".'.'  !'..-'«:  -;,':i!.:-  ii.a>  U- 
r.'i  !ii»!  ;iiid  pH'.trriiir  liaKi-  :■•  ii  !.■■'...  ■.  .'.r.i:  ■jr»'— •iul:"'  1>\ 
■A!.  'i|>«>M  liiitii  -idiv"*  u)'«ili  a  :•  i:m'\  :il'.«-  :-.i*.i!  -"ij'  l"'l":v  thi* 
I-  i-!.*l!i;'.    Ii;irdfn«-tl      p    It  I  I 

n  r\i  I:  II  -«\i!ai  Iiiiii-*  !i  jh:!*!  .1  :-  "l..  «  M  :  .i*  ii-ii  •■!  ihi'i-i-  in 
■!• --  thiji    1'  i\tii:««i\ I*  l»"in-  'ii-iM-i     '.•'•    ;■   •"'  :!.•■  ••14-tatiiin 

'\i-  '!»■  !•  .i-r  •■!  In;i''l.\  •i--'.;!"  I:::.!-  .:  !  .  ■;••  i.  •««  «il  l";ir  If-- 
'!.::  j-'-vM.  :i'.'i  !l  I  ^■:;■!l^ -»-..!  .:!.i  -  :»••  •..■.\  'iriiMXitl  ;i»  m 
I  <  r. :.»  •  *  ■•  '.:.-i  :iii'  •■ .  a  -fi'  ■'  ••r.:'  j  '■:  ' '  ?•  ••  '  -  •  i  ijl.i  ",i;i  lii  •»  u;a\ 
■.>•  .•  --  : !:  \'.  w!,i!i-  i:i  i-ra-:--:  *l.i-  ■..".:■  .i*»  ;■■-'•  \\:,.  In-  !:ir  It— '- 
"...•'.  I  ■%.;!. !»■  i.'ii,'  1-  -i':::i  "»\  !..i'  i!j'"t  s'.'l'.d-ii'  al»iT  »ra-inn 
Ji  ■>■••''.■  •'  !  !i»-     I!i«i!l  ;i!l*  \      !■ ':!"W '.!.  J     *l.i-     ?  \\  i  1     I'jit-r.iMiiti-     i"- 

-.i:m         I  !.•■   -:nii:d    iri'ii«:i^:"!.-    w.;i    }<*■    .:>.  Ji^-^  d    \iiitii-r    iIm- 
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(/)  Excision  or  Resection  or  Arthrectomy.  —  Excision 
at  the  present  time  is  reserved  chiefly  for  adults  or  adolescents;  in  child- 
hood it  is  employed  in  extensive  bone  destruction  and  suppuration  or 
when  erasion  has  failed  to  arrest  the  caries.  In  arthrectomy  (excision) 
more  healthy  tissue  is  sacrificed  than  in  erasion  and  the  diseased  synovial 
membrane  is  not  as  thoroughly  removed.  In  adults  and  adolescents,  after 
growth  is  attained,  it  may  often  save  from  amputation  and  give  a  useful 
stiff  walking  limb  in  the  lower  extremity  and  a  movable  one  in  the  arm. 

The  technic  of  resection  is  similar  to  that  of  erasion,  except  that  larger 
sections  of  bone  are  removed  by  saw  instead  of  curette.  A  keyhole,  or 
Butcher's,  or  amputating  or  Gigli  saw  may  be  used  (Fig.  162,  p.  243).  In 
children  the  epiphyseal  lines  should  be  avoided  if  possible,  even  if  small 
areas  beyond  must  be  curetted  away.  As  drainage  is  to  be  provided  and 
ankylosis  expected,  the  incisions  should  be  free. 

Wiring  or  nailing  is  undesirable  as  the  material  usually  becomes  infected 
and  suppuration  is  prolonged,  even  if  the  wires  do  not  require  removal. 
Stitching  of  fascia  or  of  ligaments  with  chromicized  gut  or  kangaroo  tendon 
or  celluloid  thread  will  temporarily  assist  in  maintaining  position,  but  the 
chief  dependence  will  be  upon  the  splintage  as  described  under  erasion. 
Rubber  tube  drainage  is  usually  continued  too  long,  as  it  prolongs  suppu- 
ration, but  the  mouths  of  sinuses  should  be  kept  open  until  healing  occurs. 
When  motion  is  desired,  fixation  should  cease  early. 

After  arthrectomy  in  the  lower  extremities,  when  ankylosis  is  desirable, 
mechanical  support  to  the  special  joint  should  be  continued  for  years  to 
prevent  relapse  from  traumatisms. 

(g)  Amputation.  —  Amputation,  especially  of  a  foot  or  hand, 
is  sometimes  necessary  in  children  as  a  life-saving  measure  in  exhaustive 
suppuration  with  amyloid  disease.  In  adults,  when  time  is  of  importance 
and  where  the  probability  of  success  by  conservative  treatment  is  much 
less  than  in  children,  amputation  is  frequently  necessary. 

6.  Treatment  of  Abscesses  and  Sinuses. — (a)  Conservative 
Treatment.  —  Letting  alone  is  the  favorite  treatment  of  abscesses  by 
ultra-conservatives.  When  there  is  no  mixed  infection,  resolution,  casea- 
tion and  encapsulation  may  possibly  result.  Cold  abscess  is  the  term  applied 
to  an  accumulation  of  broken-down  tuberculous  tissue  that  has  slowly 
dissected  its  way  along  lines  of  least  resistance.  If  no  mixed  infection  has 
occurred,  the  contents  are  serous  or  whitish,  with  masses  of  cheesy  debris 
or  curdy  flakes  of  tuberculous  necrosed  tissue  and  bone  sand.  Tubercle 
bacilli  alive  or  dead  can  but  rarely  be  detected  with  the  microscope,  but  the 
contained  toxins  will  produce  tuberculosis  in  guinea-pigs.  The  wall  formerly 
called  the  pyogenic  membrane  is  now  known  to  be  the  protective  wall 
thrown  out  as  a  fortification  against  the  inroads  of  the  disease.  A  cold 
abscess  may  slowly  work  its  way  outward  for  months  or  even  years  before 
opening  spontaneously.  In  pre-aseptic  days,  to  open  a  psoas  abscess  was 
a  most  dangerous  procedure,  resulting  in  mixed  infection,  prolonged  sup- 
puration and  death;  by  present  methods  such  an  opening  can  with  the 
strictest  care  be  kept  aseptic  for  years  until  the  carious  vertebral  tissue 
has  all  been  discharged. 

For  technic  of  treatment  see  various  joints. 
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{b)  Aspiration  with  injertion;  (r)  inrision  ami  curet- 
ting, und  (d)  drainage,  have  \x^n  already  diseus^^ed  on  p.  'MH\.  In 
drainage  cases,  throughout  the  entire  suhse()uent  treatment  i)f  months, 
the  utmost  care  must  \yo  taken  to  ensun»  asepsis,  sinc^e  if  mixed  infection 
of  staphylococcic,  .streptococcic,  pyocyaneus  or  other  micro-<»rganisni 
occurs,  then'  will  \yv  long  suppuration,  exhaustion,  and  waxy  degi*neration. 
which  will  probably  prove  fatid.  Resident  physicians  an»  to<»  apt  to 
ccmsider  that  iH'caus*'  a  ca.se  is  suppurative,  le.s.**  ran*  is  neii's.^^ary  as  to 
cleanliness,  while  the  op|M)site  course  is  nM|uisite  sinit'  it  is  the  mixed 
infection  that  kills. 

In  abscess  ca.**es  tlie  continuance  of  MKruANK  ai.  pnoTKrTi\K  thkat- 
MKNT  is  absolutely  important,  with  the  ad<lition  of  all  the  oi  t-hdoh  methrnls. 

Hactkhin  thkhapv  regulate<l  by  fre<|Ui'nt  bacteriological  examinations 
of  the  pus  and  obs<»rvation  of  the  opsonic  intlex  is  of  ]>articular  a<lvantagi> 
in  .sinus  continuanct*  (p.  31>2).  Passive  hy|K*n'mia  by  tlie  i-onstriction 
metluMl.  with  cupj)ing.  hot  air,  etc.,  is  sometimes  us«'ful.  \k*i*\}  suture 
compn»ssion  of  the  sinus  has  also  Imxmi  n^Mimmentlcii.' 

(f)  In  the  irrigation  <»f  sim  sks  a  variety  of  anlis4'ptics  an*  necessary, 
as  the  granulatitui  tissue  .»*oon  InM-omes  accustomed  \o  any  stimulant. 
Tincture  of  iodine,  iothion.  bichloride,  hydrogen  iM»roxidc.  formalin.  zin«- 
chh>ride,  etc.,  are  valuable,  no  one  «>f  them  U>ing  employrd  ci»ntinuously 
for  more  than  ten  days.  Sinu.ses  will  nMiiain  as  long  as  i\viu\  lione  exists. 
When  no  dead  bone  is  discoverable  and  sinu.'^es  ]M'rsi.-«t  in  .**pite  of  .*<ti mutation, 
curettage  and  dr>'  cupping  over  their  mouths  sh(»uld  l>e  done  (Fig.  332» 
and  vaccination  under  opsonic  regulation  .  Whenever  the  temjM*ratun* 
ri.ses  in  a  suppurative  ciuse,  diligiMit  nearch  must  In*  institutetl  in  the  n*gion 
of  the  sinus<»s;  a  din^ply  indurated  .Mjxit  sensitive  ti»  j»n»ssun»  will  usually  U» 
found.  I'nder  local  anesthesia  a  free  incision  ^«hould  U>  nukde.  with 
cun'ttage,  carbolic  acid  mopping  and  packini;.  I-Tasi<in.  or  exci>ion.  or 
ev«'n  amputation  is  .*«omctimes  niMv.'^sary  to  n-move  the  lariou-*  bone  in 
cas<'s  t»f  Inrii:  >tantliiig. 

if)  Bismuth  Injection  o{  Tubrrr\ilou>  Sinu>c>.  IWck* 
has  |HTfiMt«Ml  tin*  method  of  rlo.*«ing  oh!  thirkeiUMl  tuU>n-ul<iU*'  .'•inus<»s  liy 
the  injertion  of  bi>mulh  >ubcar)M)nate  or  Mdmitrate  1  part,  va^dine  '2 
parts.  The  va.*^-line  i>  .««terili/.ed  by  iMtiliim  It  i-*  then  >t«»n*d  in  a  >terile 
jar  and  \n  hen  n'heate<l  the  bi>muth  i>  slow  ly  ail«h'«l.  making  a  thirk  mixtun*. 
.\  large  ^yrinue  with  roni<'al  p<»int  (like  a  un-thral  -Ninme-  i->  uM-d  in  order 
to  pbii:  the  nritire  lit  tlu'  >inu>.  Nti  water  mu-'t  mix  with  the  pa>te.  but 
rotiini  ilipiM-d  in  ah'ohnl  niav  U'  ur^-d  t«»  mol  the  -winue  If  a  MifTer 
pa>l<-  i*  nijuin'd.  '»  |ht  rent,  earh  »»f  white  wax  and  paral!iii  tiieltin^  |Kiint 
IJn  dt-un-eH.  r!ia\  U*  aildetl.  If  then-  i*  mixed  ihi«-riiMn  I  |wt  cent,  of 
fi»rnjalni  i-*  ad«l«'il  ''r  fiie-half  ^f  1  p<r  n-iit  •>f  p«»wden'il  ii»diiie.  Strong 
pr»---un-  will  till  all  the  ranii!irati<»n>  «»f  tli«'  "inu-^-^.  ainl  with  the  X-ray. 
the  branrljiiii.:-  ran  U-  trarrd  i  li^:.  X{.\  \  ».t«'iile  pail  t^wr  the  urifu'c 
|H'rniil>  ?-ln\v  e\ii«lati«in  «»f  the  pa>te.  It-*  lu-alini:  :irtinn  .-mi-ui-  x**  In*  dui' 
to  the  a»ti\e  pn"--nn'  upiUi  tin*  ^ranulatii>n'>  rather  than  ti»  an\  bartericidal 

'  V«»imir,    \in    Ji.^r   <>rth   .•^unr  .  July.  P.Jo7.  77 

•  Kinil  \^«^'k.  Inn-  Iiitmiat.  ( "orurn^i*  TwN  r  \\  ;t!»li  .  I'.»0^.  \i4  ii.  P.*.  JtMir.  VriM-r. 
M«-«l.  AvMw*     l'*i»«v  |i    M,  Tmn-    Anirr  .'^uri:.  .\w<- .  VMf.i 


exists  at  the  bottom.  If  the  bisimi 
rarely  occur  and  then  only  from  It 
too  rapidly  in  the  blood  a  methe 
mucous  membranes,  a  blue  line  aloi 
Hi^,  (ly.spnea,  diarrhea,  albuminuria 
poisoning.  Iodine  jiiven  internally  i 
shoultl  he  injected  into  the  sinus  t 
quantities  of  water  must  l>e  given 

*  Amer.  Jmir.  Ortli. 
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7.  CoKREmoN  OF  Late  Deformity.— Ankylosij*,  Inith  fibrous  ami 
bony,  is  a  roinmon  rvsult  of  tiiborculuus  ilinc^usc  uf  tho  joiiiis.  In  the  spinr, 
firm  ankylosis  is  sometimes  the  U*st  attainable  n'siilt :  at  the  hip  or  knee 
or  wrist  in  a  working  boy  it  is  nion*  useful  than  a  f4'el>le  flexible  joint. 

Ankylosis  is  pn^ventable  in  tulM»n*ulnus  infect  inns  by  pni|ier  early 
treatment.  If  it  has  aln^aily  oc<-urn'«l  an<i  is  causcMi  by  inflamnnitor}'  «le- 
pdsits  abnut  the  j<iint.  after  acute  symptoms  have  pasH'd  it  may  sfinietimes 
Im»  U'nefile<l  by  massa^n*  ami  cautious  active  an«i  passive  movements, 
gymnastic  exercises  and  baking.  Firm  ankylorsis  will  n>i|uin'  first  that  a 
radiogram  1m*  made  to  determine  the  amount  of  tlestruction  and  the  a4lvisa- 
bility  of  int«»rfen»nce. 

in)  Forcible  (*orrecti«>n  to  tether  with  Te  n  «>t  oni  ies  . 
Hri  semen  t  I'o  rcc  .-- Force  must  U*  i»mpli»ycd  with  judgment  and 
caution.  When*  t4'ndons  an>  contractetl.  pn*liminary  tenotomies  an*  wise. 
For  technic.  see  s|MM*ial  joints. 

(/ii  ()steot<imy.  SubtnM'hanteric  o>teotnniy  for  fixed  ankyloMs 
of  the  femur  shouhl  ntit  1m'  employed  to  n-lii'vi'  hili-  ili  I'ormity  until  at  leaM 
a  year  after  the  >ubsi<U'nc<»  of  all  symptoms  and  the  jifrmanent  chisun»  of 
sinuH's.  A  H'<*tion  of  the  neck  with  Atl:im>*  >ubcutaneii\i*i  saw  '\r*  nion* 
likely  to  arous*'  fn'sh  inflection  tlian  th«'  o>tc«itomr  and  aUo  leavi's  lM»ne 
du>t   ttechiii*-.  p.  V.i'J). 

Supracondyli»id  o.*iteotomy  of  the  f«'nuir  ftir  kni-**  «li.-«4»as4'  i>  di.<^cu>HM^ 
on  p.  .vj:i. 

{r)  F  X  <•  i  s  i  o  n  .  —  Fxcision  of  the  hip  for  ankylosis  is  lo?.  fn^juenily 
done  ilian  osteotomy,  as  a  firm  lower  limb  i*<  «lcsirable.  .\t  the  kne<\ 
eibiiw  or  sli<>uM«'r.  «'Xcision  is  often  t>f  a«lvaniagc. 

«»/'  IM  :i  ^  t  i  c  Flap  «»f  Fascia.  .\  r  I  li  ro  p  1  a  s  t  y  -  Fiiiloi\ing 
iiiImiimjIiiiio  «»r  iiillammalory  ankylo>i>  at  hip.  kiic«-.  cUmiu  nr  other  jt«int. 
ihi"  p:irT-  may  U-  x-paratiMl  by  chisid  i»r  by  fnrii-.  l.:iii:»'  llap*  i-ut  frum  the 
n«-i::hbi(rin::  t';»-<i:i  and  fat  an*  turncil  in  upon  tliti!  bax*-  UiNM-i-n  the  two 
Miriaif^  tti  pii-\«-iit  n'adln'>in!i  isi***  iiidixiilual  ji»iiif- 

Multiple  Joint  Infection.  n(ra^i<inall\  *iniulTaiit-Mii-l\ .  bwi  ni(«n-  fn*- 
<ph-nil\  in -iiiii"«"»ii»ii. -pine,  hip.  kiici'.flbi'W  an-lwri-t  niax  Im  •  t-nje  iii\olved. 
brfiin-  nuniriiiial  ««r  hiIht  inliTtinii  »;ni-i-  iltntli.  Tin-  aiitln«r  n-eall*  an 
adiil!  paiient  wliM-M-  infiTiioh  U'uan  in  ««!ie  knee,  m  \T  tin-  uppn-iti-  hip  \\a> 
in\  oiNi-d.  r  lirn  an  ilbnw  .  then  the  oTher  knt-i-  aiul  rllxw  .  \i-t  air  it  -uppura- 
tii>n  and  anipnTaiii'ii-  **{  lliiirh  and  arm  lie  li\i»!  ■M\«T;d  \ear-.  Another 
ra-i-.  a  lnahli>  l«nikini:  chilil.  hail  -m  •  i--i\f  i!;i»«:i"n-  l"r  li\«-  xiar*.  of 
kni'-'.  ■•|ip«'-i-»'  l.ip.  -pine  iwith  parapleu'ia  aii-i  lan.iiif.  Thihn  .with  iiUimale 
•  lea*  li  t:-i:!i  in»-i.i!iL:it  1-. 

luhcrculous  Meningitis.  \  lari:e  | >!•{><<!! :>.n  «>i'  tin  •iia!!;-  f>>lliiuing 
\  111  Nil  ii.i-i-.  !■:"  rlif  Ihith*.  are  due  t»i  iiiIh  !«  .i"!.-  !:iin  infill-,  whii  h  i««  sonu'- 
!i::ii-  I'T'i  ii'  ti\i-  i.f  ;ii  iiTi*  external  li\  li:- ■•  •  i-l.ahi-    }■    J" 

rill*  i'::-«T  i-r  M.i-  I  i»!ii!iTii.n  i?»  Hi'ii'  .iN  •;  !'>  ih  •  \  >i.iit  — .  1"^-  "'f  ap|N'tiie. 
luM'l.n!.!-  aii'l  \"i!ii?in:!  aiiil  rar»'ly  by  a  « ••!;%  il-i'in  Tli*-  In-adache  i-  mi 
-4\i:i-  a-  Ti»  I  :i:m-  till-  p.atii-ni  !••  wtt«T  -ha-'-p.  -id'iin  •  ii*--  The  ])upils 
n!  'In-  i\t«.  iiinira"  T.  tin*  pul-«*  aii'i  teni|ti-raT'.in'  an-  -'ibiiMfmal  and  cnn>ti- 
ji.i':'!!  i-  ••:*Ti-n  >t»ibli.»rn.  Later.  •I'llm--.  apathy.  ••»!»%  ul-inn-.  dilatetl 
I'  .;•■!'.   -r:abi-mu-.  rigidiiy  of  m*ck   niij-«  li-^.  m«Hlerai<'  idevatinn  of  leni- 
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perature  with  low  pulse  rate  are  common.  The  stupor  increases  to  coma, 
paralysis  of  various  muscles  occurs,  feces  and  urine  are  passed  involuntarily, 
complete  insensibility  follows  and,  as  death  approaches,  the  temperature 
rises  rapidly.  The  author  in  one  case  noted  a  temperature  of  99  degrees 
by  the  mouth  and  109  in  the  rectum  just  before  death  of  the  patient. 

Lumbar  puncture  (p.  29)  is  seldom  necessary  in  arriving  at  a 
diagnosis,  especially  when  tuberculous  lesions  exist  in  other  parts  of  the 
body. 

The  prognosis  is  always  unfavorable.  In  cases  that  recover,  the 
diagnosis  is  always  doubtful. 

Calomel  and  bromides  seem  to  be  the  only  remedies  promising  amelio- 
ration. The  author  has  trephined  without  result.  Intradural  flushing 
may  be  tried. 


AFTER  Xin, 


SPINAL   C.VRIKS,  TtrBERCULOrs. 


SynoiiyRifr    Pott'ii  dlaenm;  tubervulouM  •poodytitk:  v«rt»liffml  mtiiit  aniiritift;  pci»- 
trhor  curviitur«  or  aiiKtiltition ;  kyph(j*b;  8f4UbueM;  Mai  ck  Pott. 

In  Tiir.H  wientifip  lige  even  ftntifiuily  iitM»ii  nut  wamuit  ttie  ilraiieiijil 
of  thin  infection  by  the  non-ilescriptiiT  aatne  nf  PultV  ilii«»Aj«r,  when 
ii«  anatomical  locAttun.  i\^  patholofcy  ami  the  rejiultant  b«  ation  ai 

so  well  expresned  by  spinal  rarie*,  tuberculous — or  by  t^  m»  vpon*! 

dyllUs.  Moreover,  the  eondttkiii  to  whieb  PiercivaJ  Pott  eiiperiaUy  eaUeti 
attention  wa^  flpinal  earie*t  i*AU.%eM:GiAt  which  oreun*  in  only  a  itm  "  -  - 
portion  of  ca^eii.*     The  term — smx^il  <  juirE^^ — ii  nhort   ami   mi: 


u4  frum  hucnkl  aartAlKim. 


iti»4tineti%*e.  iqnre  then?  are  few  mrfeon^  to-day  who  do  not  rveofnlte  the 
tubrrrulou*  rharaeier  o(  Ihe  teaioii.    Evvn  the  anrientJi  ivcugniaed  kyphcMij 
aa  tubereuloua. 

Dcacrl|itifMi*-  •  WMylila  In  a  limtniellve  tuherrutotta  o«titii 

of  the  irertebral  b  tanrvrtebral  eartilaginoiui  dupm,  nwultiniK  tn  a' 

yieldiDie  of  iome  portton  of  llie  ecilDinn  fnim  caruia  and  «Mperinrumhent 


« 1^1,  RoMriw  MO  tluit  IQad  irf  V^hy  Mh€tim  thi>  Lmrrr  limU.  177*. 
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Fig.  335. — Carioua  defltruction  of  hrxlies  of  tow 
whI  tin?  ribfl  brought  clo«e  to  the  crest  uf  tU«  iliiun. 
iLandM  hung  below  the  ksecA. 
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woipht  of  head  and  arms  with  the  sequence  of  a  posterior  angulation  known 
as  KYPHOSIS.  If  a  sinj^le  IkhIv  is  involved,  the  knuekle  will  U»  sharp;  if 
s<'vend  lM>dies  yiehl.  the  kyphosis  will  U'  niort»  or  less  curvetl.  Oreasionally, 
if  the  lateral  portion  of  a  hotly  j:ives  way  a  <le('ide<l  Iat4>ral  angulation  will 
occur,  known  as  latkkal  tilt  (TiK.  Mi\)  in  contradistinction  lo  lateral 
n  KVATikK  which  is  an  entirelv  difTen^nt  coinlitinn,  as  els<»wheri»  ileseribed 


■;•    J".l  I  '  -I --   fit  ••_i.:/i-.l   r:i!l\  .   «  un     li\    :»iik\l"-i-   i-   •^■Iiinin  I'ffected 

v-i'i-    .•   !      •.     ■:  !. --  k\  I'lti-i-  :iiitl   thi-  }'t'«ii'itT:i»n  ••!   tl.j-  un»ii:htl\   hump- 
h  I'  K    i'l-r-    ■".      \:'}j  di-ti.rtinji  i.f  i  |h-^t  .  rih*.  aiid  ^t«r!uiiii     lie    iU.'iK 

r.ti<»l<»u\.  !'•  T-.U  rt  If  l»;i«  illu^  i-  ni  iMur'-*'  the  n*al  mf»*i  tixc  ap*nt. 
I';t  itJ..  :  .  .i.-^  -  il.i\  ;iii  iin|ii»rt;int  p:i:T  Th*'  pn*ili>|M»>iii^  caiis«»s.  hkkkii- 
li^.  -■•Ks*--.  >  N\  n;<'N\iLM.  « «»N  I  \i.i«»s.  A«.K.  etc..  have  U-en  aln*a4ly 
::- -i-M  .1  !►!»  p  ;>7-!.  Tin*  *jritiu-j  i;i  .>,.•<.  tkai  MA  and  mska^k.  an* 
lijtiitiofiril  nn  p.  .S7;?.     <l"«»r  microscnpicul  apfiearanrrH  wm*   rn»nti.-[»iere.) 
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Pathology  and  Course.^The  paiholoj 

tuberculous  hones  and  joints  (p.  368).  1 
commences  ki  the  cancellous  tissue  of  the 
— the  tuberculous  granulations^  slowly  in 
teum  and  then  the  intervert-ebral  discs  an 
Ijeing  but  seldom  implicated.  In  childho< 
hoQRs  make  tlie  vertebni*  especially  liable 
that  the  tliaease  must  !>e  far  advanced  b< 
kyphosis  appear,  a  point  that  should  be  i 
an  early  diagnosis  {Fig.  336).  If  the  ti 
ward  into  the  spinal  canal.  preHsui'o  of  th 
may  result    in  |^achylJleuiu^iti^  and  in 


Fui,  337.  —  Ixmhility  to  ruuintJiin  tlic  ertft  potiMTV 
wjtJiout  support  even  in  the  early  nia^  of  s|>inal  caries 
And  before  kypboeb  ia  evident. 


ble  and  extreme  kyphosis  result  without 
(*ure  taking  place  by  cicatrization  and  d 
the  carious  vertebra*. 

Location.— The  infection  attacks  ( 
vertebra^  very  rarely  the  sacrum.  Tht 
bones  most  frequently  involved. 

Symptoms  and  Examination.^ In  n 
\>e  an  incR^asing  peevishness,  iiulispositi 
or  cryin^j;  when  handled  or  iifteil  from 
of  appetite  and  colicky  pains  in  abdomei 
face  downward  on  the  mother's  lap  or  sur 
and  pelvis  backwartl,  laterally  and  forw 
or  colic  or  indigesti(^n  should  always  le 
for  spondylitis.    Reflex  pains  in  the  side 

*  Spilter,  JohriB  Hopkins  HoKp.  Bulletir 
'  MtHl.  Ital,  NapolL,  1907,  521,  545;  D: 


^ 


8YMPT0AIB. 
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*iit  rooUi  of  thr  ticrve«  tue  rommoct,    A  frufitiof  rnrpinitiofi  in  diarmc- 
ieriattL-  of  cervical  ur  hi|;h  tlDnuJ  diflcaae  anti  shciuld  aJwavA  li*ad  to 
iDveMtgfttioD,  ft«  sthouUl  &1ho  any  iiregularity  i>f  brv»atkiln|(.     Doiml 
not  onJy  pyt^n  the  ttbdominal  !»yinptom«  alirady  tnpntioiuKl  but  aXao 
tndiqa. 

pAifiM  in  tb4*  limbs  an*  often  emraeoojily  altribatiKl  to  rbeumal 
or  are  uiiled  **  growing  painB."    LofAl  «|mcuiI  pain  in  inrr^ueil  by  pi 
on  the  head,  by  jutnpttig  fmm  a  rhair,  but  not  by  prr^un^  on  tbr  pmrai« 
nrot  ifpiD<iuft  prtK'eiiif.     Pain^  in  th*"  f^mtcKunaar>'  urgaii»  may  also  rxii 


r&in  down  the  tbiKhii  along  thv  tltdlr 
or  alttinic  tndieat4«  the  wrmkneai  uf 


in  donial  or  liimlvfir  ffp<*hd\Hiti« 
Ueotntnon. 

IIH*    lW*"t:i1     fill ,^  .,,^  -.     . 

M  iiuiPiTT  iif  tbr  i»plnr  in  llie  kahukst  and  tb<^  mcivt  tttron- 

TA  ubfce.'    Thii  priman  *  "  ^       idly 

%•  t  of  th»  niufclM,  pii  If 

If  i  i»r  lumbar  rpf^unn  an?  in%'ol\Tii,  at  a  vannbir  I  id 

nu;  ,,. of  an  injur}*  tbr  chiJd  will  ht  notk<e<l  to  tany  hii  i ., 

nvoidinp;  motion  in  any  fiirrctton.  rpfu«ing  to  briid  in  pitklnx  ur 
fmn  thie  floi)-  t  and  brod  thr  bo<l> 

[fig.  339).     i  walk  u{K»n  tbc  ioe»« 

|«r.    With  the  naked  child  befonv  tiitn  Ibo  mirgcou  ihouid  carvluiiy 


>  Wnaid,  affkla.8|terf  CMm. 
9p.  aaJMliT;  alM  iiliiiii'a 


'•  Eur  t 

fitltM. 


,  ^. 


t. 


Fia-  342. — A  ehM  with  cariea  tiA  slight 
deformity  will  nhtirwt  iuvoluntttrily  *erk  uup- 
prt>rt  to  protect  the  pore  vertebrae  uad  prevfiODit 
motioij  and  Bttrition, 


KYPHOSIS. 
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note  th»  methodn  of  flexion^  extension » lateral  bending  and  mtation  ol  the 
ipine  as  compariHl  with  a  normal  spine  with  its  <^n'iral,  dorsal,  and  lumbar 
curves.     The  -  "  ^  '    '         her  biickwanl,  forwaril 

or  laterally «  tii<  ;<!€*«    The  ri^d  attitude 

of  the  rhild  in  standing  or  ^  I'hararifnMir.     A  n»belliuui*  child 

can  often  be  made  to  wulk  towu* mother  by  t«rnding  her  to  th*  -.....-  .•jt^ 

aide  of  the  room.    The  orthopaedic  sturseon  i^hould  alwnvs  be  pr  lUi 

ioy«  ami  rundie.H  r  lU  (|j.  l.J). 

The  child  will  in^  a^  all  jam, 

and  for  support  ami  rcM,  the  mother  or  a  chair  or  l4ible  wiil  be  frequently 

sought    (Fig,   342).     AfU'r 

jumping,  the  child  will  pause 

with   a   troublrd   rxpn^ndon, 

thrn    seek    rnlii^f    by    testing 

upon  the  cUhiwh  and  in  rining 

the  arms  will  lift  the  bo<ly, 

umnc    thighs   as   a   fulcrum. 

W'  nnkrt!  rhild  if*  laid 

ui  '  lOc  on  u  tubk*  and 

the  leg!*  rained,  the  spine  will 

not  arch  normally  (Fig.  340) 

but   muscular  rigidity  will 

firmly    fix   a    certain    area 

(Fig.  341). 

pgroKMTTti&i.  —  Kypho- 
sis is  A  late       m  and 

indicates   a   •:  "n   al* 

maiiy   far  advait^  Tt  i 

diagnoda  must  be  iiaauv  u   ' 

the  much  earlier  sympUt 

aLnMMJty  cfeiatled,  since  a  diag- 

BMh  IMKfe  after  kyphow  b 

nridimt  inaiM  a  permanent 

cfeCormif  y  aarf  pettiape  Iimb  of 

Ufa.    The  mother  ran  dt«ecm 

tJba  eondilion  after  angulation  has  oeeumHl,  but 

diagnofls  and  treat  thp  duii*asr  long  liefon?  the  <i 

If  diagni»i»i»«  has  \n*t*n  delft>Td  until  thi»»  time,  i' 
deformity  is  probable  and  perfect  ruie  impossible,    i      ^ 
invaaton,   bone   de«itruction«   muscular  eoniraetion   and   su|ierincumbeAl 
weighl  an    "  inereasB  ih        *  nniiy  in  spite  of  tiemimcnt, 

particular  rMd  ivglon  i  •!.     At  » variablf*  lim^  afirr 

thedenerit'  .ims,  pocteritir  abgiiiattii;  tre 

ur  kyphoei      ..{.pearanee  (Fig.  340).     'i    -  lie 

eooAiieil  lo  one  vertebra  or  extend  over  aeTeraJ.  lu  imiNirtaiice  aa  a 
■yaiptom  will   '  "        ^xisclent  syn    *  i     ^     -^      igidity. 

The  loof  eur\ .  v  spine  i*  «v  .hnf|% 

angle  nl  spinal  caries  and  front  tlic  lor 
the  column  ia  rigid  throughout  the  enu^^ 


Fnk  Ml.— CWvWdl 


shouhl 
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processes  is  not  uncommon  and 
vertebra  or  first  dorsal  should  b€ 
and  posterior  curves. 

When  the  cervical  vertebrae 

head  and  neck  stiffly  (Fig.  344) .  wi 
in  any  direction  and  will  turn  the  wh 
It  will   frequently  have  a  persi.stea 


Fto,  345.—  Hi«h  ilnr^al  caric*  with  slight  kyphrK^i!*. 

and  upptT  dorsal  disease,  the  re^pir 
and  the  child  steadies  the  head  witi 
cervical  or  first  dorsal^  paralysis  som^ 
The  seventh  or  vertebra  promin 
that  an  an^nilatton  of  the  last  oervicj 
only  be  judji;ed  by  the  acooinpatiyin* 
dangerous  caries  of  the  oceipito-axoid 
Radiograms  will  sometimes  disclose 
presence  behind  the  pharj^nx  may  ] 


Mixter  &  Oggood,  }. 


Fm.  351.  —  Lateral  tilt  iti  the  )ijinbo!«acrn.l  re^on  ' 
tJorstU  kyp>boai». 

reflex  pains  are  rommon.  In  some 
be  elirit^tl  by  pres,surc  or  coltl  or  liea 
tends  to  relieve  rather  than  iiu^rease  1 
sitive  anterior  portion  of  the  verte 
muscles  in  tlieir  effort  to  seeure  ri^ 
rerogiiition  by  the  brain  of  impend 
negleeted  syinptom.  In  hjmbar  aiiie 
dorsal  caries  in  the  abdomen ^  in  cerv 
distributions  of  the  brachial  plexus. 


ABSCESS. 

ABftCBM.^-Anolher  late  syroptcim  ib  tbo  appearmace  of  whmitm. 
tuberculouH  infectian  alone  exinU,  the  collect  iun  ia  of  the  vaHety 
a«  '*coUr'  or  tuberculous  absccM  with  Uqucfyinic  aBci  eaaeouti  eont 
8uch  an  abseetw  U  often  uniliHcovereil  for  a  loti|t  |>erio<i  of  tttnc^ 

In  thi?  n»n'ii*nl  n^ffion  the  pun  rarrly 
burrows  backward  but  Homoumea  makes  iit* 
way  laterally  ttt)|)eunng  liehind  the  stenio- 
mastoid.  In  the  majority  of  ca^s  it  panffeH 
forward,  fonniiig  a  n*tro*  or  piH4t-phaiyti^i''Ai 
which  if   it  buiYtd  ^pontaneouiUy 


\dmmn  %hm  ■■*—  MiiMk 


oftk« 


mtfkt^ttmn} 


Tm,  asr-^r^ 


duniif  slMTfi,  b  liaNe  tu  flotid  the  Uiynx  and  drown  the  pntieiiL    If  ci 
le^ly  opene<i»  etpeebUy  under  etl»er,  the  name  acrident  may  orcnr. 

inonally    •  *    -mw*  beneath  the  deep  faarta  domn  tV-     -  '     rn  it 

the  nir<  fn  nr  pleura  or  trachea  ur  eiophaipi 

lowing  aiiii  'ig  air  eomoKMi  fjrmptnimi.     A  tlut  (uaUhi^  ftWviUiig 

bi*  tk'tcTtnl  tuifrr  earriisd  to  the  bark  of  the*  pharynx. 
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From  the  upper  or  mid-ilorsal  reg;ioii  an  abscess  may  work  forward 
and  break  into  the  pleura  or  lung  or  mediastinum,  or  backwaril  toward  the 
scapuhi.  From  the  middle  and  lower  dorsal  region  the  course  is  usually 
downward  within  the  sheath  of  the  psoas  muscle  passing  throujih  the  dia- 
phragm, thenee  through  the  j>elvis,  ^ivin^  a  siiusag:e-shaped  tumor  in  the 
loin  or  iliac  region  with  IJexion  of  the  thigh  (Fig.  352).  Sometimes  it 
ojjens  above  Poupatt's  ligament,  at  other  time«  pa«Hes  beneath  it  and 
oi>ens    at   any  point   in   the   thigh  (Fig.  353)  even  as  low  as  the  knee. 

From  the  lower  dorsal  and  lum- 
bar vertehne  the  pus  may  make  its 
way  backward  to  the  loin  beneath 
the  quadrat  us  lumbomm  fascia,  and 


Fta.  354. — Spinal  iiiries  uhsct^^sen  oppiiinRr  backwani 
in  loin  from  ilon^l  pnriff*.     Iljiira  nltto  cohmiH, 


Ftf!.  a^W. — Exteiiflivt'nii-'*ea-*mr  Vfrtpbnf.  wjtli  ab- 
(■ct^fie"  in  groin  and  buttock^). 


appear  below  at  the  outer  portion  of  the  erector  spina-  group  (Fig.  354). 
Again,  it  nuiy  work  its  way  downward  and  backward  and  escape  through 
the  saeroseiatic  foramen  into  the  buttock  (Fig,  35r>),  or  into  the  ischiorectal 
fossa  or  rectum,  or  it  may  pass  forward  through  the  obturator  foramen. 
Absce.ss  results  in  nearly  50  per  cent,  of  lumbar  cases.  Abscess  contents 
may  be  absorbed  if  there  is  no  mixed  infection.  The  liquefaction  of 
caseation  is  readily  absorbed  and  the  caseous  mass  may  remain  quiescent 
for  a  long  time  unless  aroused  by  traumatism. 

Paraplegia.  ^ — Paralysis  of  the  lower  limbs  sometimes  occurs  even 
before  the  api^earance  of  spinal  deformity.  Its  first  symptoms  are  fatigue, 
dragging  of  the  feet,  uncertainty  of  gait  and  nocturnal  incontinence  of  urine. 
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Then  wilt  follow  Iom  of  motion  and  possibly  alternliodi  of  MiiMitioii*  Par«l» 
ys«i)*  of  the  lower  oxtreniitiiw  apfiraring  in  th<*  rounm  of  spiaal  rariea  ui 
ordinarily  the  rcBult  of  parhytneningitiB  arising  fmm  fhr  r-^  -  -f-e  of  tubrr- 
eulouA  depcMitH  within  the  Hftinal  canal.     With  the  ihii  >  f  thr>  fliirm 

a  compre«»ion   myelitic  follows.     Orra^or 
thu*  pre«Hure.  but  a  nhnrply  angular  kyphc^M 
and  paraplegia  frequently  oceum  when  the  etirvr 
If*  gradual  and  lon|£.    Pu.h  is  rairly  found  within 
the  rjinal      In  >«*\*erp  ea-****,  mot4jr  jioHer  i:«  en- 
tin  HI  that  not  even  a  tor  ran  bi»  nn  '^ 
Kii      ,  nml  ankle  and  toe  n'flexei*  an     ' 
creaaed.    The  weight  of  the   bed-elolhinf;  u;  . 
thr  *         '        T    rsititrurtion  of  the  fi      ' 
of  nni^rlen  wilh  jitri  , 
iidt*r  and  reetum  lose  t^leir  r* 
power,  cyM  it  is  and   priapititn,  a  fiemsii  ,- 
painful  erprtioQ  without   aexual   deidfi*,   fiillou 
and  l)ed*t«oreM  develop.      Aftt^r  an  inde^nit^*  pi*- 
riwi,  utnially   one  or  two  yean*,   under   pr(>jx*r 
treatnirnt.  an  ankyhii^iH  in  s*(»eured,  the  «ir}KkHit 
ij»  ab?*tirhed,  inolur   power  slowly  netumi*  and 
the  patient  usually  entirely  reeovew  pot^vm  of 
lor<jniiition  (Fig.  350)     Par 
mon  from  rarie»<  in  the  u^ 
in  which  irgi*>n  tl»e  canal  ii*  «*nialier. 
f^nitation   take«  platM>  Late  and  1^  tno.^ 
Paralyida  arcur»  in  about  10  to  2t>  per  rent.  «if 
tuYirrrn'  'vlittii«   (lepenftling   upon   th« 
treatni>  d. 

HscviKniNo  or  DRrawiiTi,— An  ouilitn  t 
tho  kyphoM  for  pemiaiif^nt  filing  ran  b«*  I>ht 
ntftde  by  a  lead  ulrip.  Tbe  child  U  placed  rluf 
upon  itdi  a1*  table  and  t^ 

Iho  apine  in  ihn  neck  to 

Tbe  tracing  can  tlien  be  tranj*ferre^i  1 1 
to  be  cut  and  irfitted  to  tlie  «p«ne«  v^  !••<  •■  iv^  -'.^i 
will  fumiah  future  in4*an.H  nf  n*fert*nre.     An  ae- 
rurate  .  lie  mad*  ^  ^ 

Young  ig»,  Uf2  :* 

Dtagnotli.  —  Tht*  early  diagnocin  of  luberrulouH  •piiud  rarm  b  ao 
important  for  the  tnsaimenl  and  preventicto  of  deformity  and  rtf  abaeeis 
with  it^  flerioui^  ronnrqurnotai,  and  i>f  t^^'^b'^^'  ^^^^  ^^*^*  much  importance 
eatuiol  bt  fila4«fl  upon  tht  wly  fympumis.    T1»e  infe<  Hy 

iivaied  for  rlieumalim  ttnlil  ln^>hri4A  appear»;  for  pbar;  u- 

al©d  in  the  cervical  region;  for  '  j-*,  pneumonia,  or  pleuriiiy  wl^n  in 

tbr   ' *    for  gaM^'      ,--.-  ^^  ^^^    *hen  in  lower  don^al:  for 

the  lumbar. 


W#i«Mbli» 


•PI 


,  nephr; 


h*tfui*iif  and  rr^ftff  fki 

pn*aent  at  ao  eartv  a  td^m- 


'^i  diafnOfftWy  important  anil  are 
tier  ^mplooi  should  alway»  lead  to  a 


Fro.  357.— rV'f^Al  .-nric*  with  pu"  cc 


Tuberculin  Test.^Io  uncertaii 
or  vaccine  regulated  by  the  opsonic 
early  stage  la  the  only  period  in  whi 
limited  since  it  is  unimportant  aftei 
Tlie  variations  in  temperature  in  tubei 

Differential  Diagnosis.— Rn achit 
rickety  bark  hu'ks  the  rigidity  of  the 
absent,  although  tenderness  of  muscle 
eurve  is  held  rigitlly  in  rickets  it  is  di 
of  the  vh'M  is  that  of  weakness  rathei 
tions  of  an  infant  may  however  be  ne 
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trition,  as  the  beaded  ribs  and  the  softened  and  deformed  Iranen  of  legs 
and  arms,  may  also  be  observed.  Spinal  caries}  is  ran»  uiuler  eighteen 
months  of  age  while  rickets  is  common. 

L.\TKHAL  C'lKVATi  HE,  SroLiDsis.— The  deformity  of  i..\teral  devia- 
tion or  LATEUAL  ANCii'LATioN  in  Spinal  caries  is  only  foun<i  when  one  side 
of  the  bodies  has  crumbled  instead  of  the  anterior  p<irtion.  The  bend  or 
tilt  is  usually  in  the  lumbar  region  and  shar])ly  to  the  side,  differing  decidedly 
from  the  long  curve  of  scoliosis.  If  rotation  has  occurn*d  in  the  latter 
condition  the  prominent  iH>sterior  thorax  on  one  side  m^^u  in  the  stooping 
position  will  ap)>ear.  Scoliosis  is  a  condition  of  unbalanct*d  e<|uilibriuni, 
not  of  bone  di.^ase  (p.  2ol). 

ToHTiroLi.is.  —  Wryneck  will  show  rigidity  in  one  direction  from 
contracture  of  the  sternomastoid;  in  other  directions  the  movementn  may 
Ix"  normal.  Lateral  carioua  tilt  will  give  both  rigidity  and  pain  on 
att4>mpts  at  moti(m. 

Hor.ND  Siiori.nERs. — The  natural  conve.\ity  of  the  upper  dorval 
region  and  in  other  ca^es  its  exaggeration,  sometimes  lead  to  error  if  the! 
n'gion  is  unduly  rigid.  The  abseni*e  of  symptoms  of  caries  will  be  the 
inifKirtant  consideration. 

That  MA.— The  history  of  an  injur>'  and  acute  h>cai  pain  and  tender* 
ness  will  1)e  pn*sent  with  possibly  inflammatory'  symptoms  and  altsceim.' 
Exci'pt  in  fracture  or  dislocation,  the  kyphosis  apixMirs  later. 

Si'KAl.N     OK    STRAIN   OF   Ll'MmmACRAL   OK    SACKAL    LUiAMKNTS    Will    be 

sfKMMlily  followed  by  intense  paina  in  l>ack.  legs.  |Mdvis  and  rectum,  the 
pain  often  N^ing  panixysmal  in  character,  but  n'lieved  by  the  high-fre- 
<|ui'ncy  rurn»nt  (j).  -151). 

(><<  iTATioNAL  .STRAINS  aiid  injuries  in  aditle.«(cf*nts  will  usually  be 
temporary,  but  if  muscles  or  ligaments  an*  t«»rn  the  tlisability  will  be 
lu.^itinL'.  Kyphn.Ms  will  Im»  absent,  whili*  tin*  ons«'t  will  U»  arute  ami  the 
lumbago  >li:irp  in  rh:ir:icl4*r. 

AiihoMiNAL  Ti(ArMATi>Ms.-  Huptun*  or  iiijiiry  nf  :ibdi»min:d  organs* 
may  >iiniil:itc  >{)in:d  carifs.  sini^e  the  patii-nt  will  riiiidly  ^uanl  tht*  trunk 
fnuM  jar**  and  iiic»viTiH'nts. 

Sk.n-iiink  SiiNK.  S'n>itive?ipinc  i>  ii>ually  fnuiid  in  lu'iimtir  patients. 
]>ain]N>!iil  rhiMri'ii.  ailiilrMTnt.*^  or  adults.  Thf  l«»i-al  pain  uill  U*  e\ag- 
giraii-il:  riLiiilitv  will  U*  If.-.-^'iiiil  \\\\vi\  th«'  atti-nTi«»ii  i^  i-ni:a::»M|.  Kyph<»Ms 
aii'l  rt:ii\  pam-  will  In*  ab^-ii!.  althoujih  mi*"  i»r  tw.i  \«TTrbral  >j»im'>  may  1k» 
|.ri'!iiir;ri,T.     <  Mlur  li\ -"ttMial  «•!■  iifun>!ii    »i-ii^  w  ill  U-  |«n«.riit     p.   Il'.i'. 

\ii:\i.    l'MN«-       III  !]r\    pjiiii-.   in   :iriisH  aii-l    !ij*   •■!    nKiMini-ri   >hii\dd 

|i;i"i     T-    i;i'fp;!     it:\«'-Mj.kTi"!l    «'l"    tlir    iivli-M'         III    -ii.iHi.i    t!.i»    |iir\l'    Will    In* 

■^i.-i'i\f  :i!;.i  |.:i:i:  \\ '.":  In-  iin  n-a-^iil  l'\  !'t  vii'ii.  wLili-  ii;  tarit-.  n-ta\:ition 
"  'I  ' '  *    ;  •"■'  '.i^  :.'  1  '•  '"^  I  .  ■!■  !■  -I  • . 

H:'-  iM-i  N-!  1"  ;.  -Mij  :i.:".i!.:-  •*•  iia;::."-:-  i:..i\  !i-.|..::i-  ^-M-ral 
«  \.-.:  :v:i' i-  I:-.  •-;■•:.  \  .:  ^  .::ii':i!  i.ir;i>.  :-  -.-;-«i  :•■•:.  «::;•§•  :hr  hiitrr 
:i'i   .  ■  :   tilt    -;■:::•    :■.  r. 
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■  A 


I.I  ii  r:^:;l\   i  \i 
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^  •'•iiiL'?'  tablr 
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psoas  contraction  may  lead  to  a  suspicion  of  tuberculous  hip,  but  the  local 
rigiility  in  the  spine  in  the  one  case  and  the  hip-joint  muscular  rigidity  in 
ttie  other,  wili  lead  to  a  proper  ciiagnosiis  even  if  kyphosis  has  not  yet  ap- 
peared. Later,  pus  making  its  way  down  the  Umb  in  front  or  through  the 
aacroseiatic  or  obturator  foramen  may  involve   the  hip  and  double  infec- 


Fio,  3o8, — Tuherculmi'i  dbeasc  in  both  upme  «iml  hip.  with  liip  unkylwed  nt  right  juigle.  The  mobility 
of  the  ppine  to  comj>en3at«  for  thi»  lack  of  motion  at  the  liip.  resulted  in  extreme  diJAbility.  The  vecond 
photogzaph  ahowa  the  restxlt  of  a.  later  ofiteotomy  of  the  femur. 

tion  occur,  or  the  two  infections  may  occur  simultaneously  (Fig.  358). 
When  both  spine  and  hip -joint  are  carious  the  deformit}^  becomes 
exceerlingly  crippling.  With  pus  in  the  psoas  sheath,  contraction  at 
the  hip  will  appear,  but  the  nuiscular  resistance  to  movement  of  the  joint 
will  be  only  during  backward  extension,  while  in  hip  disease  all  movements 
are  impaired.     The  author  has  seen  a  spinal  abscess  present  itself  just 
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above  the  knee  anteriorly,  yet  with  scarcely  noticeable  deformity,  the  only 
symptom  being  a  nlightly  HtifT  back,  while  the  hip  wan  unaffected  ^Fig. 
349,  p.  411). 

Sacko-iliac  Diseask.  —  Inflammation  of  the  nacro-iliac  juncture, 
often  tulierculous  in  character,  will  1k»  characterized  by  increased  pain 
on  hit<*rHl  pn^ssiire.  by  local  tendcrneKs  and  thickening  and  finally  by  pUB 
formation,  while  kyphosis  will  l)e  absent. 

Iliac  Aiisi  ess. — An  abs(H»ss  in  the  iliac  musclen  fmm  fiircible  tearing 
of  fibn'H  or  from  an  attack  of  grip|x»  will  pre.*<ent  the  signs  of  abscesH.  but 
not  of  spinal  deformity  or  rigidity.'  An  iliac  abswss  from  other  trauma 
may  also  ari.»*<».- 

pEi.vir  AnscEss.— A  post -cecal  ap[>endiceal  abscess  may  give  pain 
and  stifl'ness  but  n(»t  deformity.  In  adolestvnt  girls,  saltincitlh  or  ovarian 
absce.««s  will  show  distinctive  symptoms.  \  psoas  abswss  from  caries*  may 
l)e  felt  in  the  iliac  fossa  a.s  a  sausage-shafHMl  swelling  !(»ng  Ix^fore  it  appears 
at  Poupart's  ligament. 

rEUi.NEriiHiTic  Ahsiess. -=-The  absence  of  kyph<»sis,  the  Kicaliied 
tenderness.  tcm|M'rature  and  (piickened  puls(>  will  U>ad  to  full  investigation 
and  diagnosis.  The  author  has  scK*n  vertebral  siMjuestra  make  their  way 
into  kidney  substance. 

FitArnuE  oil  dislocation  in  the  cEitviCAL  HEciioN  occuniug  in 
young  childn^n  is  not  ver>*  common,  but  may^piulate  either  cariea  or 
wr>'neck  or  lateral  cur%'atun\  A  skiagram  will  Im*  of  &.*<sistance.  In  a 
unilateral  dislocation  ol)ser\'ed  by  the  author,  caused  by  a  forcible  twiHt- 
ing  of  the  child*s  head  by  the  mother  in  a  violent  fit  of  teni[H»r,  the  rigidity 
and  the  pn)jcction  of  the  transver«i»  prtM'essi»s  of  the  vertebra*  \i\Hn\  the 
convex  side  wen»  very  marke<l  (Fig.  ;V),  p.  70L  The  hea«l  wa«  tumeit 
to  the  oppostt<>  side.  Movement  toward  the  convex  side  wtu*  ini|H)M(iblc 
but  was  fairly  fnN»  t<iwartl  th«»  concave  Mih».  The  hi>ti»ry  was  naturally 
corifu^iii;:  an<l  ditlicult  to  obtain  anil  the  n>nditi<>n  was  ini>taken  at  firvt 
for  ^wrlliIlg  of  the  ]tosteri()r  cervical  glands.  Sin»!ii:  traction  failed  to 
n'dui'i'  the  luxation.  In  another  cas4>  .S4>4>n  in  adolescents  a  fracture  had 
eviileiitly  <►  Tiirn'd  from  a  fall  <luriiii;  infancy  <l'ig.  .M.  p.  71). 

Lmi-^kma.  An  undiscikven'd  pleural  acruiimlatinn  of  |)us  may  make 
its  way  'iai*kward  and  Im>  mistaken  for  a  spinal  ab>ri's.<,  but  the  hi^tory 
to^i'thiT  wttfi  the  >yiiipt(»ms  will  lie  quite*  diairniotic. 

Ui.i  i:<ii-ii  \ic\  Nt.KAi.  .\HME?^s.  -  Hetri>phar\iii:e:d  absit»ss  formation 
fn»rn  c:tni's  ha^  lM>eii  iiii'<iaken  for  diphtlieria.  fnr  croup  and  for  tonsillitiif; 
nieilia»tinal  :tlf>ri"«>  fur  a.-^thma.  Accumulatii>n?>  of  pu^  ran  often  U*  located 
by  th"  X-r:iy    .p.    Il«i'. 

r^i'innp.  ^»:riir.  inkkchois  and  i.i»Miiikiii.\L  m'onhyi.itis  will 
U-  aiii!«-  ill  i^u^'t  and  pus  formation  .•^ometinie-  rapid.  At  i  tk  ostb<>- 
M\LI  1 11^  Will  |m*  i-)iarai-tt'ri/ed  by  high  temiteratun'.  marked  c«»nstitutional 
invi»lvenii*lit  and  Im-al  tenderness. 

rAi:M."k«»j>.  If  the  paraplegia  in  spinal  caries  comes  on  Ix^foir  the 
kyphnTJi-  dt  forniily  is  discoven'd.  the  diagno>is  uill  be  ohscunMl.  As  spinal 
ri;:ii|iTy  !-«  usually  absent  in  other  f(irm>  of  paraly>is.  the  diagnosis  can  bo 

•  \ViII:ir<|.  Iliar  Ali«r<*<w^«.  NonHt|Miiml  in  Orunn.  Tr  l*!uU.(ounty  Med.tfor.,  IMM.SU. 
'  ."^l^'Itiwv.  .\iinaU  uf  Suricrr>-.  1SU3. 
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cleared  by  careful  consideration  of  existing  symptoms.  In  anterior 
POLIOMYELITIS  the  rigidity  of  back  will  not  be  present  after  the  first  few 
days,  the  limbs  will  be  temporarily  sensitive  and  muscle  atrophy  will 
follow.  Knee-jerks  and  ankle-clonus  will  be  absent.  The  distortion  of  the 
spine,  which  appears  late  in  the  disease  in  severe  cases  of  infantile  s^pinal 
paralysis,  is  usually  lateral,  not  posterior.  The  great  atrophy  of  lower 
limbs,  the  absence  of  reflex  symptoms  and  contractures  are  diagnostic. 
The  late  contractions  at  the  hip  in  infantile  spinal  palsy  are  different  from 
the  psoas  contractions  of  abscess  while  spinal  rigidity  and  kyphosis  will 
be  found  in  caries. 

Cerebral  Spinal  Palsy. ^The  inability  of  the  infant  to  sit,  the  curv- 
ing of  the  weak  spine  in  any  direction,  together  with  the  spastic  leg  muscles 
and  the  jerky  gait  in  an  ohlor  child,  the  facial  expression  and  other  evi- 
denccs  of  cerebral  deficiency,  are  sufficient  to  indicate  the  condition. 

In  niPHTiiERiTic  palsy  the  histoPr'  will  be  of  importance.  Paralysis 
of  the  soft  palate  wdl  usually  coexist  and  spinal  symptoms  will  be  absent. 

Hernia, — While  the  contents  of  a  spinal  abscess  appearing  in  the 
groin  may  recede  on  pressure  or  w^hile  lying  on  the  back,  yet  the  slow  dis- 
appearance of  the  tumor  is  entirely  different  from  the  slip  of  a  hernia. 

Malignant  disease  of  the  spine  usually  occurs  in  adults  secondary 
to  removal  of  growths  in  other  regions  of  the  body, 

Blastomvcohis  in  ihe  early  stage  may  be  confusing.* 

Syphilitic  spondylitis  in  infants  is  difficult  to  iliagnose  from  be* 
ginning  caries  unless  there  are  other  symptoms  of  inherited  disease. 
Fortunately  both  conditions  require  the  same  mechanical  and  general 
treatment. 

Osteoarthritis,  rheumatoid  ARTHRiTrs  and  spondylitis  defor- 
mans are  essentially  diseases  of  adults. 

Congenital  Malformation  of  Hip. — Lordosis  of  the  lower  dorsal 
region  is  sometimes  men  in  low  lumbar  caries  but  is  of  an  entirely  different 
character  from  the  lordoHis  of  congenital  hip  dislocation.  If  the  child  is 
examined  naked,  the  prominent  and  tlisplaced  trochanters,  the  waddling 
gait  and  the  absence  of  rigidity  of  the  wpine  will  be  evident.  An  X-ray 
will  speedily  confirm  the  clinical  symptoms  (p.  723). 

Pulmonary  Condh  ions.— The  irritating  cough  and  grunting  respira- 
tion will  be  .sufficient  to  invoke  a  careful  e-xaniination  both  of  lungs  and 
epine.  Pleurisy  and  empyema  are  usually  late  symptoms  in  caries  from 
l*upture  of  an  abscess.     Kyphosis  will  be  present  in  caries. 

Treatment.— The  treatment  of  spinal  caries,  except  as  to  operative 
measures,  is  the  same  as  that  descril>ed  on  page  370,  q.v, 

(1)  Hygienic  and  constitutional  measures;  (2)  rest  and  fixation; 
(3)  mechanical  support;  (4)  oi^erative  measures. 

1.  Hygienic  and  Conhtitutional  Measures.  —  (a)  Out-door 
Lif  e , — The  absolute  necessity  for  tuberculous  joint  diseases,  of  an  outKloor 
life  in  pure  air,  day  and  night,  wuth  good  food,  has  already  been  discussed 
on  page  3S0,  and  need  not  here  be  repeated.  For  the  wealthy,  the  problem 
i^  a  fairly  easy  one^  but  for  the  poor  the  difficulties  are  many.  Even  in 
cities,  however  great,  gain  is  possible  when  the  child  can  be  placed  upon  a 

'  Brewer,  Ann.  of  Surg.,  xlviii,  1908,  889. 
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porch  or  in  A  room  wheiv  wlndowti  tm  be  kepi  open  dftjr  anil  tui^hi  (p. 
380).     By  the  um*  u(  a  bod-fmoie  the  probJem  it  made  much  eauier  of 

adaptation  lo  the  child^s  en* 
virtjnmMil. 

{b)  K 11  o  d  ,  —  The  f*»ediDK 
of  a  chilfl  is  of  the  utmont  im- 
portance   since    nutrition    and 

nt  n.     lUr. 

the  lu roads  of  thr  baiiiiue  in 
larjcr*ly  influenrt*d  hy  pr<jp«*rly 
nouri^hi^d  ibf^ui^s  (p.  3H4). 

(c)  Medicine. — Medicines 
an*  but  uf  idight  im|K)rtiince 
except  thane  ralruhited  tu  tm- 
prove  nutritional  n*{>ellanre  of 
the  enemy.  Codliver  oil  in  ex- 
tenttvely  uaed  but  ia  not  aa  itpod 
an  butter  in  largi*  (luantUicK. 
Fatit  are  advantageous.  Iron« 
iodine,  arwnir,  atryrhnine,  etc., 
are  uneful.  If  congenital  fn^-ph- 
ilia  ia  even  auapected  fractional 
drop  doaea  of  Donovan 'a  ttolutitni 
<tiq.  hydrarg.  tod.  et  anenici) 
are  indicated,  ^%*en  in  pepain. 
CiWQtfOte  or  iruaiacol  can  alM3  be 
uae^J.  but  no  n  '1  be  eroployeil  that  diMurba  liif^ifatii  »l 

2.   l<ci»T  A  ^•— (•!)   R  e  a  t  la  of  aupreme  importjv  ^m 

the  acut<*  and  painful  ataKc  of  oatitia,     Ita  tnAi»llc«,  aa  in  all  other  mttam* 


..*.»  I. 


::  upon 
vmeni 


matof^'  coniliiiona.  ia  to  prevent  iiijuriima  irt '••■—  *■"  !  -•  ' 

the    aonr    % ' 

pain  ii*  r-li'  , .  -i  :  'i-  •  .  - 
inrrraw:  -^t"*  n«  -iim^ii 
tioQ  leaaeoed. 

(h)  Recumbency.  —  Durinf    the 
eariv  Ktace  of  apondylitb,  rrat  ran  be  bwl 
the  recumbent   poature  upon 
rne  deacribed  on  paioe  422. 
(c)  Head   Exlenaion,^Cpward 
rxtenaion  f'  -    --Val  and  dorwd  cariea  ie 
ri»i«i-  aarfaMi.     aecun*d  bv  d  heail**9Mr  (Fig.  350) 

SaTfuT  *"  "!'^'  M»  ^  iiali^g     ^.^jj   ^^  plftyinit  over  a  pulley  at  the 

head    U   ibe   bed    and    wi4|thte«l    airn* 
aiKTLY  TO  onri  coMPiittr  to  the  child.     A  ahot  or  aand*liag  of  three  In 

five  pounds  is  sufficjent  for  youni;  children.     Ci-        ' *   *'  re  bead 

and  oceipitaj  traction  may  be  aubalitute<l  (Flf.  ^i  »vrred 

that  the  lower  jaw  is  beiaf  sbortcned  by  toti  lone  prvvauna  o(  liie  atrap. 
The  hi<>adHn»Ar  CFiir.  !tOt)  fthotdil  Im*  &iljuAt«-it   lu  brintr  the  ari'^^^**^^  \*^"^ 
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In  cervical 


sure  upon  the  occiput, 
head  may  be  needed. 

The  child  should  be  placed  at  some  d 
bed  or  it  will  .soon  learn  to  slide  up  and  lo< 
fiion  may  be  made  from  the  feet  also  if  n^ 
straps  will  prevent  rising  and  turning,  or 
the  mattress  with  blanket  pins.  The  ni 
instructed  to  turn  the  child  gently  on  it 


:  vail  on  of 


bathings  rubbing  with  alcohol,  powdering 
flince  any  motion  prolongs  the  period  of 
patient  will  rf^cognize  that  the  extensioi 
and  will  complain  when  it  is  removed. 

The  canvas-covered  galvanized  gas-p 
Wliitman  and  otliera  {Fig.  362)  in  of  the 
spinal  cases  and  at  the  same  time  overcc 
bency,  since  by  its  use  the  patient  can  be 
and  can  be  kept  out  of  doors  both  day  i 


Fia.  3ti2. — GoA-pipe  bwi  irny.  coveral  vnth  ecctio&s  of  c 

dcAn!!<ioK.    (Bra*  J  ford  j 


formity  can  be  maintained  and  absolute 
ptetely  as  on  the  molded  planter  bed  used 
For  an  infant,  a  l>amboo  or  hickory 
made  so  light  that  without  nemoval  the 
breast.     Brass  or  sU^A  rods  may  also  be 
a  little  w^ider  than  tiie  child  and  several 
employed.     The  lacings  or  buckles  of  the 
near  the  raiJs  (Fig.  363)  to  prevent  the  i 
A  space  should  be  left  open  opposite  thi 
or  a  third  section  of  canvas  may  be  made 
a  stretcher  can  lie  upon  the  bed  on  the  ] 
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the  fnune  can  bo  pUrcd  upon  a  wheeliNl  IHUn  (rig.  364).  or  Imby  eoaeh 
running  l^ear  with  bankot  body  rcoioved,  or  cm  ftii  rxptrtijft  wagon,  or  any 
mi  of  four  whrrU  (Bg.  3G5),  or  it  ran  be  eajrirti  by  two  pltbciha  u|i  and 
down  stairs,  or  placed  on  chairs  or  trvstlefl  upon  a  porch  or  lawn. 
W  osttenaion  ^'* 

tmatin  maang  impt 

healthy  appetite  and  nutrition,    1 1  bent  ponution  relievea  iha  bodiea 


KM. 


of  the  vertahrv  from  the  deforming  nuperinrumlient  weight  of  bead  and 
shoulders,  aboli^bea  pain  and  muM*ular  upaam,  leaiens  defnrmjtyf  pmmcitea 
ank^ioaU  and  hinden  suppuration. 

If  kyphocin  ban  almady  omirnMl,  itji  rpduelion  may  be  rommenred  aa 
aoon  r.  lUJ  hsA  becfime  b  •  the  franu*.     Two  felt  pndtt  ritie- 

half  t*  ^tiMiterM  of  an  in^       .  vmh  are  placed  aiongstiJe  the  di»- 

ea«r<l  x^ertebnd  npinen  and  liewn  to  the  canvan.     Laler.  the  idde  rodi  of  the 


framo  an»  progmiltrdy  arehed  to  h>iirrexteod  ibe  spine  barkward  (Fig. 
300)  to  rrlieve  the  earicnu  bodie*  and  throw  more  weight  upon  the  laminv. 

When  the  beal  aHainatdr  < ^  ^n  of  the  dele ^  ms  been  secufvd 

(p.  424)»  mom  eomplet*  ftxatio:  *  gidaed,  wbf  let  exiMa  in  iha 

fowar  domJ  or  lumbAr  lepona,  by  the  appllratioin  ol  *  Utuht  planter  jarkel. 

The  eombinalkm  of  oni-door  life,  fv^umbenry,  fixation,  exteniiioii 
sad  convctioii  of  deformity  on  bed-frame  and  wheeled  litter  tkhnuJd  be 
cootinygd  for  boI  hm  than  Ibrea  monthi  after  the  oeaMtioo  of  all  pain 
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and  discomfort.  Frequently  it  is  wise  to  continue  it  for  a  longer  period 
of  time,  even  for  a  year  if  the  child  is  steatlily  improving  in  digestion,  health, 
comfort  and  nutrition. 

A  plaster-of-Piiris  bed  gives  absolute  fixation.     It  is  easily  made  by 
placing  the  child  in  a  plaster  mold  of  the  posterior  half  of  the  body,  made 


Fm.  3<i5. — Another  form  of  wheeled  litter  with  removmhJ*  tmy,  enabling  patiente  to  live  out  of  doon. 

Upon  a  thin  board  cut  roughly  to  the  shape  of  the  body  and  legsJ  Belts 
or  bandages  retain  it  in  place  and  it  is  easily  removed  for  dressings  and 
cleanliness.     In  it  an  out-of-door  life  is  readily  secured. 

Three  months  or  more  after  the  cessation  of  all  acute  symptoms, 
ambulatory  treatment  may  be  cautiously  commenced,  with  the  aid  of  a  me- 
chanical support  to  give  the  child  still  further  advantage  of  an  Ojwn-air  life. 


Fio.  360.— Arched  biKi-fmrn*  fw  struiRht**n!nKryf  kjT>hrHn!»m  spinal  caries.  Felt  p&tis  can  heuwd  iwiciitmniilly. 

3.  Mechanical  Support  to  the  Spine, — Splinting  of  the  weakened 
vertebra'  is  accomplished  in  two  ways:  (1)  By  enclosing  the  tnmk  in  a 
splint  of  plaster-of- Paris,  rawhide,  leather,  celluloid,  felt,  aluminum,  wood, 
wire,  gilicate  of  soda,  or  starch.     (2)   By  steel  spinal  apparatus. 


*  Tnina.  Arner,  Orth.  Assoc. ,  1891,  iv,  83. 
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Of  Uie«o  tnethods  no  nr\v  i^  Apfilieable  to  all  ftju;  a  juffidottft  dk» 
crinunation  muM  bt^  exen 

Flatter  Jacket.  —  i  in  jucket,  QliUxlng  the  peJvtt  wt  n  biuM^,  aiina 
to  protect  the  dideaacd  arpft,  to  prfvi*nt  motion^  to  dbtribut^  the  preiitfuiv 
owr  thr  whole  Hurfatf  t>f  ihr  Ixxiy  io^teiid  of  over  lunitcd  aj«m,  to  rapporf 
the  uppiT  spine  by  fudiig  the 
libs  and  canvcitiug  them  into 
lateral  braces,  and  finall>'«  to 
correct  the  defi»ruuly  by  ii4» 
appltrAtion  to  th»*  i»pine  whili 
in  a  straightened  position. 

SeatnJeflB  stockinet  lihirttri, 
ean  be  bought  by  the  yard  m 
a  low  price  and  in  made  of  differ- 
ent m]U*».  Beneath  thi:<i  tttork- 
tnet  should  be  inserted  two 
longitudinal  Rtrip*  of  bandage 
from  the  head  to  the  thighs,  to 
remain  as  a  permanent  cleanser 
and  for  earning  in  fMjwder  or 
alcohol.  The  projecting  points  of  the  pelviJ  and  tbe  mammae  of  gifta 
ihoutd  be  prtitected  by  felt  pads  or  by  gauie  or  eotton.*  Kpiga«tnr  spare 
for  dlslenttoo  of  the  U  by  fitod  and   gas  is  pnt%4ded  by  plaring 

next  the  skin  several  :  :  gaiise  folded  in  tike  centre  of  s  long  ton-el 

which  can  bang  over  ttie  geniuUia  during  bcsad  suipMiiioii  (Fig.  ^U),  and 


^  lilted  fnai  tiMi  ImI  fa« 
Uiiilis  tl«M«Md  l*r  «««i 


\m  withdrawn  after  the  ptaster  Has  hardened.  A  bevelled  felt  p^d  ie 
pli4»d  over  the  k>*phoi.  Tlie  applioitloii  of  ihe  erinoiliie  baodacse  \m^ 
fully  dasrrilieii  on  page  'i46. 

Tt»e  plaster  cast  is  liest  applied  with  the  patient  lying  pr  n  a 

muelin  hammock  supported  upon  trei^tea  and  rode  m  ahowa  u^  l  ^,  J07. 


BLrtffd 
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The  hammock,  made  of  a  strip  of  plain  muslin  cloth  a  little  wider  than  the 
body  is  fastened  at  one  end  and  is  tightened  by  the  windlass  (Fi^.  308).  The 
sag  of  the  hammock  produces  the  backward  hyperextension  of  the  spine  that 
is  ilesirable  in  overcorrecting  the  kyphosis.  This  method  is  much  more 
comfortable  and  less  terrifying;  to  a  child  than  suspension  (Fig.  3(59)  and  per- 
mits quiet  resting  while  the  plaster  hartlen>s.     The  muslin  hammock  which 

has  been  included  in  the  folds  of  the  band- 
age is  then  cut  off  at  either  enrl  and  remains 
|>ermaneutly  within  the  jacket  or  may  be 
withdrawn.  The  plaster  jacket  may  also  be 
applied  in  the  position  of  backward  exten- 
sion by  su8]>ending  the  patient  in  a  muslin 
sling  at  the  point  of  the  kyphosis,  making 
the  shoulders  and  hips  the  hyperextentling 
force  while  the  plaster  is  being  applied.' 

Another  method  is  shown  in  Fig.  370. 
Tiie  shoulilers  and  pelvis  are  supported  on 
s|iprially  constructed  stools  with  projecting 
blades,  the  kyphotic  area  is  elevated  by  a 
hinged  double  plate  provided  with  a  screw 
and  raised  to  the  desired  hyperext^nsion.' 
The  plaster  bandages  arc  then  applied  and 
when  liardeiied  a  slit  is  maiie  over  the  plat^ 
which  folds  u})on  hinges  and  is  easily  with- 
drawn, the  aperture  then  being  smoothly 
patched  with  plaster.  The  felt  pad  pre- 
viously placed  over  the  desired  area  should 
bo  thick  on  either  side  of  the  spine,  thinner 
over  the  s]>inovis  processes  and  perforated 
opposite  the  most  prominent  gibbus.  The 
jacket  also  may  be  applied  upon  an  arched 
frame  in  the  supine  position  (Goldthwait) 
or  by  the  suspension  plan  (Taylor).^ 

As  a  rule  the  casts  are  made  too  thick 
and  heavy;  one-eighth  of  an  inch  is  usually 
sufficient.  The  pelvic  base  should  be  strong 
and  extend  low  in  the  rear,  a  little  below 
the  upper  border  of  the  internatal  fissure 
(Fig,  371).  In 'front  it  should  !k*  trimmed 
away  suflieiently  to  accommodate  the  thighs 
in  sitting.  In  order  to  support  the  anterior  chest  as  high  as  possible  the 
cast  is  arched  upward  from  the  axilla  to  reach  the  top  of  the  sternum 
(Fig.  372),  the  axillary  portions  being  subsequently  trimmed  and  bound 
with  adhesive  plaster.  The  tubular  stockinet  shirting  is  left  long  enough 
to  be  turned  over  and  sewed  on  the  following  day  as  a  complete  cover  for 


Fin.  3C0 


i^rHpeni^ioTi, 


'  Annals  Syrg.,  xxiii,  101. 

'  Willnrtl,  Tuberculosis  of  the  Spine,  Traiw,  Amer.  Siir|?.  Amoc.,  1»05,  xxiii,  100;  Ann. 
of  SiKj?.,  Oct.,  1D05. 

*  Taylor,  Tran.s.  Amer.  Orth.  Assoc,  xii.  1899,  345, 
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the  planter  and  to  enclose  the  neck  to  preveol  the  inirreai  of  crumlMk' 
When  tleninible,  the  Khouldere  can  be  thorouphiy  fixed  and  pmted  baek- 
ward  by  prolonging;  the  jacket  to  the  neck  (Fig.  373).  UVi^l  eao  Imi 
dirnininhed  and  Htrpnj^th  of  cast  increased  by 
V'  in  the  fnhh  of  the  bandage  lon^tu* 

di--U       ;pa  of  perforated  tin. 

If  head  extenmon  (Fig.  369)  U  employrd 
the  patient  Hhouhl  be  lifted  only  on  tiptoe,  at 


rv ..-  ^ 


^€ 


the  strugglea  of  a  cot  '  «|^ne  mitht. 

be  aefioujt.    The   met      .        .     :     .  _.  .     .   .     ,..._.  ho  neck  and 

chin  eytn  with  padding.     If  the  patient  U  rrmoved  from  the  awing  too 

ao<>n  the  jacket  may  be  broken 

and   nitne^L     The  muntin  hani< 

mock  avotdfi  all  of  Iheiie  di^trom- 

U%r\».     The    elongation    of    the 

patient  with  straightening  of  the 

normal   eianroia    by   aimpetuiioii. 

whieh  has   bwn    prmeliaed    for 

ci*nturiea,    b     po«ittw     though 

•onvewhat    deireptive,    since    the 

actual  kyphoiia  bi  but  ulightly 

•llorrd* 

When  the  upper  dona]  or 
cervieal  ragiona  are  rariouA  and 
tliir  head  b  to  be  confined*  up- 
rights eneJofiing  the  head  may  be 
ineorporaled  in  tlie  pliM<ter,  I-at- 
eral  doae^titting  anni»  or  po9te« 
rior curved  bar*  (Fin.  '^^H.  p.  43 H 
with  foreheatl  and  chin  irjit  rid- 
ing banda  or  jun'-maiit  mav  be 
aiided  iRg.  374)/ 

A  pLtfter  jai'kel  in  t  _^ ^ 

pemona  may  be  worn  for  two  or 

three  montlta,  and  haa  evm  been  rHained  for  a  year.    Eutlona,  penniea*  or 

bread  crumha  dropped  within.  fre(|uently  pn^duce  ulceration.     Any  lairr* 

or  nniiaual  odor  ahould  lead  to  removal  of  the  caat.     A  aolid  jacket  b 
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safest  when  the  child  is  an  out-patient 
cheapest  aud  best  support;  in  fact,  it  is  inc 
ing  purposes  and  reapplication  should  al 
on  a  table  or  bed.  A  removable  jacm 
when  the  parents  ran  be  trusted  to  manS 
the  diseased  vertebra^;  also  in  abscess  ca 
A  well  fitterl  and  triiiinied  plaster  cast  can 
throughout  its  borders  with  adhesive  plast 
fastened  by  flour  paste  can  be  used  for  he 
A  neater  appliance  is  made  by  binding  t 
antl  riveting  two  leather  strips  in  front 
p.  278).  d 


Fio,  373. —  Plft'ter  support  of  trunk  fcnd  he«d 


Jackets. —  Corsets  of  leather,  silici 
plastic  felt,  celluloid,  aluminum,  or  pape 
countercast  taken  from  a  mold  made  in  tl 
ages.  Partially  tanned  leather,  molded  v 
dry  slowdy  for  three  weeks,  then  j^erforate 
provided  with  lacing  hooks,  makes  a  neat . 
a  child  need  weigh  but  a  few  ounces  (Fig.  * 
]ye  recumbeiit  for  reapplication.  The  por 
be  i-emoved  unless  ulceration  threatens.  . 
are  made  by  orthopaedic  surgeons.  Sole  1 
much  heavier  than  the  partially  tanned  lea 
but  is  easily  worked  by  an}*  surgeon.  Oj 
now  very^  difficult  to  obtain.  Leather  mt 
berry  w^ilx^  or  coated  w4th  shellac.  The  le 
body  mold,  then  tightly  corded  with  ped 
thoroughly  dry,     Slow^  drying  lessens  the 
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celluloid  diHflolved  in  acetone  may  be  fitted  to  a  cast  on  bandages  or  on 
tubular  stockinet  shirting  (see  p.  249).  When  perforated  to  permit  evapo- 
ration it  is  comfortable  and  light.  Sheet  aluminum  hammered  into  shape 
over  a  metal  cast  of  the  trunk,  the  halves  opening  by  hinges  at  the  back,  is 
light  and  serviceable.  A  muslin,  woo<l  pulp,  glue  and  paste  casing  also 
makes  a  firm  support  (p.  250). 

To  Ix*  of  8er\'ice  any  jacket  and  corset  must  support  the  chest  and 
shoulders  as  much  as  possible  by  being  extended  in  front  as  high  as  the 
clavicles,  thus  preventing  the  foru'ard  ben<iing  of  the  botly  and  using  the 
ribs  as  props  for  the  spine.    Jackets  arc  very  useful  in  lumbar  and  lower 


Ktii.  374  ~  Jurv-niaal  »«  ftpplml  to  plaji- 
l4>r  (ir  Wtlirr  jacket  for  high  tK^nAJorrm^i* 
cal  rarir9>. 


Flo.   .175— Ts>lor  •pinal  apparmtu*.    *fl**  fhmp&4  pd' 
vie-«uppi>rt.   pmtin   *m    vmIm  tif   k>phuMa.  ttniw    to  ImU 


dorsal  rarics.  cs|M»ciully  with  lateral  tilt,  hut  cannot  .<«upiM)rt  a  spine  above 
the  U'Vrl  of  S4»vciith  dorsal  or  of  the  lowrr  aiinl«»  of  tlie  scapula.  Abow 
thi<  )>oiiit  xhv  suiM*nnrumU»nt  weight  of  tht*  >hnul(l<Ts  and  hc*ad  must  be 
bnrnr  hy  Mipports  as  .^hown  in  Ki^.  37>.  p.  \'M.  r«»r  ihc  up|>er  spine, 
.-t<i»I  >i»iual  lirarfs  an»  tU'ciiltMlly  U»ttcr.  The  i:n»at  «il»jcrtit»n  to  the  tise 
<»f  |»hi>t<'r  ami  othrr  jarkct.-*  arises  fn»ni  the  fa<'t  that  in  a  large  prt»|iortion 
of  rasi's  tlifv  an'  inipn»|M»rly  adjusted,  .-im^e  >tirp*ons  who  understand 
the  pro|NT  appIir;itioii  of  yrypsuiii  in  eithi-r  juiiit  tli-^'as**  nr  fracture  are 
deriili><lly  in  tin*  miiinriiy.  All  renioval»le  ja<-keis  as  wi>ll  as  sI4h*I  braces  are 
to  !>e  wnrii  day  aiiij  ni>;lit.  The  more  amirate  \\\v  fixation,  the  greater 
will  In*  the  Itt'iietit.  ('lean.MUi:.  alrohnl  nitil>iii^  and  |H»w«iering  must  be 
done  without  movement  (»f  the  verti'bra*. 

S  t  f  e  1    S  p  i  n  a  1    H  r  a  e  e  s  .      .\ii4ither  form  of  sup|Mirt  empl«»yed  by 
many  orthopaetlic  surgeons  fttr  ambulatory  pur|HNies  is  constructed  to  act 
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as  a  lever.  It  splints  the  spine  from 
head,  by  two  steel  uprights  one  on  eith 
Shoulder  straps  or  anterior  pads  prevent 
and  when  the  disease  is  in  the  upper  don 
are  prolonged  to  enclose  the  head  postei 
this  form  of  brace  is  seen  in  the  Taylor  ap 
service  in  preventing  a  deformity,  it  mu 
carp  being  tiikon  when  first  applied  to  p; 

pa<ls  of  steel 
sadtllcr's  felt 
are  attached  1 
the  knuckle  a 
ileforinity,  bu 
watched  to  p 
Tlie  iiprit^lits  c 
by  coatint*;  wit 
base  of  suppoi 


F[r,.  STT. — Anleri 


Fig.  370.  —  Spinttl  npparatu:^ 
with  circular  peJvic  bond;  lateral 
pads  to  correct  kyphofi*.  St«el 
uprights  cnateKJ  with  celluloid. 


tcrior  two-thir 
trochanters  wi' 
inverted  U  of 
]}?.  sufliciently  i 
only  by  the  ad 
Ciiiuge  S  to  12 
suffice. 

In  ordorinj 

LINE    OF    THE    t 

should  be  taken  by  metal  strip,  from  thi 
dorsal  or  to  the  sides  of  the  head  if  tht 
apparatus.  This  outline  transferrecl  to  f 
fitted  to  the  spine,  and  the  circumferencei 
straps  taken.  The  brace  iDcforo  coverii 
celluloid  should  again  be  fitted  to  the  sj 
p.  673),  Accurate  and  complete  fixation 
pose  of  all  apparatus.  If  removed  on  ac- 
should  lie  in  bed  with  head  extension.  If 
straps  can  be  added.    The  pelvic  band  sh 
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In  cftries  above  the  seventh  donud,  httrtl  nihlier  padu  umt4?d  by  a  rigid 

^lircbfMl  bar  of  stiH»l  in  front  -v  <»  shouliiers 

iMickwunl,  inny  Ix' uwd,  »inn»  <  ,  iie  li  ftltni 

certain  to  be  severe  anless  ri^d  jueai*urefl  iin»  odopted  (Hg.  377)* 

For  cervical  an<l  hiph  don*al.  the  n     '      Mnt  of  Bmdfonl  (Plfj.  378) 
the  Davis  brace  is  morp  servnceable  in  /  thi*  i^uinpd  fixation  tl 

the  inconvenient  and  nt  jury-niii  Fan*hMul 

and  chin  adjustable  w-         _  I'anda  hold  lb  ,  n  plaee  and 

are  borne  more  comfortably  than  a  chin  riMit.    The  object  of  all  appara* 
iti«  \»  not  only  to  splint  the  npinal  column  but  also  to  thntw  thr  '  ' 

■a  much aa  poasible  on  the  posterior  portion  of  the  vertebra?,  thuj  i- 


FMl  |E7I.< 


the  diaeaied  bodiea.    The  majority  of  steel  braces  are  held  in  place  by  a 
broad  mu^in  or  canvas  apron,  extending  from  da^irle  in  ttb  6ve 

or  Biji  nonneUatic  webblnic  strapa  attached  to  buckles  ( i  „  The 

ahoulder  straps  attached  to  the  arched  stf^l  anna  are  tightly  buckled  to 
force  the  shoulders  backward. 

Xeitlier  steel  braee  niir  jacket  is  applicable  to  all  eaaea  an«l  a  wI«p  ili*- 
cretion  ia  nereasary  fur  each  indiiidual.  For  cervical  and  > 
carien,  a  leather  collar  stuffed  uith  cotton  or  sawduat»  or  a  th  . 
plaster  or  aluminum  or  eellulctid,  or  a  win*  frame  metal  ctiUar  ailaplefl  lo 
the  neck,  will  plvvenl  motion  (Yig.  aKO).  An  air-filled  rubber  collar  ia 
AOie  comfortable.  I/>eomotton  with  head  exietiaion  may  be  secured  with 
the  aid  of  the  Darrsch  wheeled  crutch.  To  completely  deseHbe  tl>e 
varietiea  of  spinal  suppurta  and  braces  irould  requin*  r^  vnlMni** 
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Treatment,  Operative. — The  operative  treatment  of  spinal  caries  may  be 
divided  into: 

(1)  Removal  of  pus  accumulations;  (2)  removal  of  carious  bone; 
(3)  relief  of  paraplegia;  (4)  forcible  correction  of  deformity;  (5)  wiring 
of  spinous  processes. 

1.  Removal  of  Pus  Accumulations. — Abscesses  may  be  treated  by: 

(a)  Aspiration,  with  or  without  injection. 

(b)  Incision  and  injection. 

(c)  Incision,  curetting  and  drainage. 

(d)  Through-and-through  drainage. 

(e)  Bismuth  injections. 


U  ^      ,/^ 


Fio.  379. — Cauivas  (tpron  for  spinal  apparatua. 

(a)  Aspiration.  —  Accumulations  either  in  the  back  or  in  the  psoas 
sheath  or  thigh  may  be  aspirated  as  an  exploratory  diagnostic  measure. 
Thorough  asepsis  of  patient,  surgeon  and  instruments  is  essential,  and  even 
with  these  precautions,  tuberculous  infection  of  the  line  of  puncture  is  apt  to 
follow.  This  may  be  partially  guarded  against  by  making  the  puncture  in 
healthy  skin,  distant  from  the  abscess.  If  the 
contents  show  only  liquefaction  of  caseation,  or 
are  sterile  as  shown  by  laboratory  tests,  delay  is 
advisable,  as  conservative  treatment  may  result  in 
absorption  or  encapsulation.  Repeated  aspirations 
are  advisable  as  long  as  the  contents  are  sterile. 
Injections  through  the  canula  of  one  or  two  drams 
of  tincture  of  iodine,  or  of  2  per  cent,  formalin  in 
glycerin,  or  of  10  c.c.  of  iodoform  emulsion  with 
glycerin  or  oil,  are  helpful. 

(6)  Incision  and  Injection. — When  aspiration  proves  the  pres- 
ence of  mixed  infection,  incision  should  be  made,  the  cavity  flushed  with 
sublimate  solution,  injected  with  tincture  of  iodine,  then  thoroughly  flushed 
with  alcohol,  the  raw  edges  mopped  with  iodine,  the  wound  closed  with  con- 
tinuous sutures  and  a  firm  compress  applied.  If  the  temperature  rises  a 
few  days  later,  the  stitches  can  be  cut. 


Flo.  380. — Collar  for  cervical 
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(r)  Inrinion,  Curetting,  and  Drainage.*  —  If  the  cavity 
can  be  reached,  inciHion  may  be  free,  the  limiting  wall  curettetl  or  cut  away 
with  8cissor8  and  knife  and  the  whole  surface  treated  with  iodine  or  carbolic 
acid.  A  hollow  flushing  curette  (Fig.  162)  fed  continuously  with  subli- 
mate solution  from  an  irrigation  jar  or  fountain  Hvringp,  is  the  Ijest  pre- 
vention against  infection  of  denudeii  tissues.  The  cavity  should  l)e  filled 
with  balsam  of  Peru  and  packe<l  with  aristolated  gauze,  or  drained.  The 
edg<»s  of  the  skin  incision  should  be  thoroughly  treated  with  pure  carbolic 
acid  or  the  Paquelin  cauterj*. 

(d)  Through-and-through  Drainage. — In  well-defined  ptioas 
abscess  through-antUthrough  drainage  is  advi.<«able.  The  former  dangers 
of  "hectic  fever"  will  be  avoiiled  by  thorough  tist^psis.  continued  with  mo«t 
rigid  care  through  all  the  subsequent  months.  The  most  serious  fault  with 
many  surgeons  is  the  idea  that  these  resulting  sinuses  following  inriaion 
need  not  l)e  guarded  ami  dressed  with  the  same  care  as  a  fresh  wound.  A 
purely  tul)erculous  sinus  will  s|)ee<lily  heal  after  the  cessation  of  lM)ne  caries 
but  a  sinus  with  mixed  infection  will  lie  persi.'ttent.  For  drainage  the  an- 
terior incision  in  groin  or  thigh  is  made  over  the  mo.st  de|>endent  |)ortion  of 
the  ab.'*cc.'*s  tumor.  Prolx»s  eighteen  inches  long  an*  re<|uired.  <if  large 
diameter,  preferably  with  flat  handl'^fl  (102,  A'  and  L,  p.  24:j)  and  with  eye 
at  the  extremity  f<»r  carrying  drainage  tuU*  or  silk  lea<lers.  These  should  be 
made  of  flexible  metal  in  order  to  be  ea.*iily  Ix'iit  to  the  sha|x»  of  the  abi»ceit8 
track.  The  large  terminal  bulb  pn»vents  injury  to  the  nearby  [leritoneum. 
The  extremity  is  cautiously  carried  upward  until  it  is  felt  in  the  loin,  when 
its  point  can  Ik*  n*ached  by  inci.>«ion  and  a  largi*  rublx*r  tlrainage-tuU*  intro- 
tluced  as  the  proln*  is  withdrawn.  If  the  posterior  <»|M>ning  is  1«m»  close  to 
tlie  rn'st  of  the  ilium,  the  lM»ne  may  Ik*  tn»phined  or  notched  with  rongeur 
ftirreps.  Irrigation  by  antis(*ptic  solutions  is  inadvi.s»ble  for  several  days 
le^i  ti>sun*s  in  th<'  |M*ritoneal  wall  exist.  Hydnmen  |H«ro\ide  should  never 
1h'  uhmI.  Sterile  dressings  .should  not  Ix*  D'HiovimI  until  <Hlor  is  noti(^*able. 
After  the  fir^t  dn's>iiin.  the  draiiiagi*  should  U*  n-phieed  by  a  tuU*  fn»m 
either  eiul  nf  the  trark.  which  luU*  >houM  Ih-  >|ou|y  .^hortf'Ued  until  f»nly 
the  >kiii  op*'nini:^  an*  lu*hl  o|H'n.  .\bs<-e>.-  in  th«'  ili:ir  fos-^a  may  lx»  diagnoiied 
by  the  >:iusat:e-like  swelling.  In  ab.sers.>«'^  aUivt*  l*<Mipart'>  ligament,  the 
inci-^inii  >houM  U'  made  .so  as  to  avoiil  the  pn-^un'  fmin  the  jacket.  If  a 
ps<»a>  ah^reH>  burrows  lx>nf*ath  lN»upart">  ligament,  the  inriMnn  i^  maile 
as  far  a>  po?.>ilil«'  fnun  tin*  urinary  organ*',  (ihiieal  arnl  obturaf^ir  abscesses 
an*  iiuidnl  away  fnnii  infertive  danirer*^.  Tul>e  drainage  i-  ti*«u»lly  con- 
tinuetl  t«Mi  l..ri;:  I*rnloiigi»<|  drainatre  arnl  jHTsi-^liMit  "-inu-^'s  an*  tlue  to  the 
roiitiriurd  |in*^-nrr  nf  ilis4Mi.M*d  bmu'  nr  to  mixid  inh'rtiiin  or  to  the 
lu'iilrr!  Ml"  tin*  '•uriifon  tn  add  tht*  e«*?^*ntial  inerhannal  fixation  of  the  spine 
by  j:nk»'t  ••r  li!:n«-  .luriiii:  all  the  |NTio.l  .if  xuppuraTion  and  f«»r  at  least  a 
ye.-u  :ifTtruar"l 

II  f  T  r  «►  |»  h  a  r  y  n  i;e  a  I    A  b  «« ••  i .        In  tin*  i-i-rx  iral  n-^iou  the  most 

mniii»"n  ri»Mt«'  h»r  pu**  i-*  po^t-phar)  n::»'al  It-  pn*-*'in*<'  ina>  In*  detectetl 
\t\  tlif  tiiii:iT  in-«*Tteil  throuuh  the  !n«>uth,  TIu-m'  ab-<f'*.-M»>  >houlil  not  !x» 
»»|»«*niMl  undtT  anf»the>ia  le>t  the  larynx  U*  -uihlenly  tliMided.     This  dangt*r 

Wiilirl.  <»|«T.»ti\*'  TnMtiiMMit  <if  Spitial  <  .irif.  TruL*.  .\iiM<r.  t>rth.  .Vmmic.,  iv,  'ill; 

Tr.  riiiii  «  mII.  n,>>..  I'^ny.  7i. 
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may  be  partially  obviated  by  placing  the  patient  with  head  lying  over  the 
end  of  the  table  or  by  rapid  inversion  of  the  body.  Pus  burrowing  laterally 
or  downward  may  be  mistaken  for  alveolar  abscess  but  may  be  evacuated 
behind  the  sternomastoid  or  above  the  clavicle.  Pus  in  the  posterior 
mediastinum  is  dangerous  but  can  be  reached  by  resecting  a  rib  and  trans- 
verse process. 

Psoas  Contraction.  —  Psoas  contraction  is  often  relieved  by 
opening  of  the  abscess,  but  if  persistent  it  must  be  corrected  by  weight  and 
pulley  traction  progressively  applied  from  the  deformed  flexed  position 
until  restoration  is  secured.  Cautious  straightening  under  ether,  with  or 
without  open  section  of  fascia  and  muscles,  will  be  necessary  in  some  cases. 

Actual  Cautery.  —  The  employment  of  the  actual  cautery,  so 
popular  fifty  years  ago,  undoubtedly  produced  its  chief  benefit  by  the  pro- 
longed rest  in  bed  following  its  use. 

Treatment  of  Sinuses.  —  If  clinical  symptoms  indicate  a 
cessation  of  bone  destruction,  sluggish  sinuses  are  best  treated  by  laying 
open  the  tracks  as  widely  as  possible  and  using  a  long  curette;  or  by  inject- 
ing tincture  of  iodine  followed  by  cupping  of  the  orifice;  or  by  mopping  with 
carbolic  acid,  chloride  of  zinc,  or  corrosive  sublimate.  Among  the  newer 
preparations  is  iothion,  which  is  rich  in  iodine,  as  is  also  thymol  diiodide. 
For  subsequent  deep  packing,  the  sheathed  packing  tube  saves  pain  to 
the  patient. 

The  repeated  injection  of  sinuses  with  bismuth  one  part,  and  sterile  vas- 
eline two  parts,  as  advocated  by  Beck,^  exerts  a  direct  healing  effect  upon 
the  granulations,  partially  by  the  sterilization  of  the  track,  partially  by 
direct  pressure  or  by  forming  a  framework  for  the  new  granulations  and 
stimulating  their  growth,  and  partially  from  the  direct  influence  of  the  vase- 
line. Sinuses  that  resist  this  form  of  treatment  should  of  course  be  laid 
open,  bone  erasion  performed,  the  sides  curetted  and  cauterized  and  stimu- 
lated with  iodine.  (For  technic  see  p.  399.)  The  ramifications  of  the  sinus 
can  be  outlined  by  the  Rontgenogram  and  the  bismuth  paste,  an  expe- 
dient that  will  be  of  the  greatest  advantage  as  a  pre-operative  step.  The 
branches  of  the  sinus  will  often  be  found  to  be  very  much  more  extensive 
and  far  reaching  than  suspected  and  will  explain  the  difficulties  of  cure 
that  have  been  experienced  under  surgical  procedures  where  only  a  portion 
of  the  diseased  area  has  been  reached  by  operation  (Fig.  333,  p.  400). 
Iron  carbonate  or  collargol  injections  may  also  be  used  for  diagnosis  as 
their  atomic  weight  is  greater  than  that  of  bismuth.  This  treatment  is 
especially  applicable  to  cases  too  complicated  to  permit  of  surgical  inter- 
ference. 

2.  Removal  of  Carious  Bone  —  Erasion  —  Evidement. — The  re- 
moval of  carious  bone  from  a  diseased  vertebra  is  a  very  uncertain 
operation,  since  it  is  impossible  to  determine  that  the  entire  area 
has  been  extirpated.  In  the  cervical  region  the  upper  vertebrae  can  be 
reached  through  the  pharynx,  but  the  operation  is  inadvisable  except 
through  an  abscess  cavity.     Laterally,  the  lower  cervicals  may  be  reached 


»  Jour.  Araer.  Med.  Assoc.,  1908;  Illinois  Med.  Jour.,  April,  1908;  Trans.  Intemat. 
Congress  Tuberculosis,  Wash.,  D.  C,  1908,  vol.  ii,  219;  Trans.  Amer.  Surg.  Assoc.,  1909; 
Jour.  Amer.  Med.  Assoc.,  1909,  p.  14. 
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posteriorly  to  the  sternomastoid  by  raising  this  muscle  together  with 
the  omohyoid.  By  dissecting  down  between  the  latter  muscle  and  the 
splenius  and  through  the  longus  colli,  the  transverse  processes  may  be 
felt.  The  vertebral  arter>'  must  be  avoided  and  the  erasicm  carefully 
performed.  Sinus  tracks  should  be  followed 
as  much  as  possible. 

In  the  dorsiil  region,  guided  by  the 
X-riiy  skiiigran).  a  long  incision  may  he 
made  to  the  side  of  the  spinous  processes, 
the  ribs  uiid  transverne  pn»cesses  being  sub- 
periostcally  resocte*!  to  avoid  the  pleura, 
the  vertebral  body  gouged  or  bored  ami 
thon>ugh  drainage*  instituted. 

The  lumbar  r(*gi(»n  is  the  most  favorable 
one  for  erasion  but  even  hero  the  advantage 
gained  is  problematical  as  only  a  |M>rtion  of 
the  di.seased  area  is  likely  to  be  n»ach4'<l. 
An  incision  Reaching  fn)m  the  twelfth  rib 
to  the  ilium,  two  or  thn»e  inches  outs^ide 
the  spinous  pn>(*essi*s  along  the  border  of 
the  (puulratus  luniborum,  is  deefiened  until 
the  transven^*  processes  are  reached.  The 
psoas  nuis<*Ie  is  then  separated  cautiously 
with  lingers  and  scissors  and  a  curved  lM>ne 
elevutf)r  (Fig.  H)2.  /.  p.  243)  or  blunt  knife 
is  UM'd  to  n»ach  the  Ixnly.  The  carious  Inme 
tis.«{ue  i-4  then  srn*.|NMl  ami  drainage  inserted. 
A  ulnufu'  :it  tiie  iK>sition  «»f  the  vertebnil 
IxMlirs  in  their  n>lation  t(»  the  tnink  will 
show  tlir  dt'pth  of  the  (lisi*a.*4Mi  proce^.**  and 
the  dilfinihie.-  tt»  Iw  enrounten'd  (Fig.  :JM). 

.'{.  Hki.ikk  i»k  r.\ir\i»i.K<jiA.-  {a)  I,ong- 
tMintinueii  extension;  (h)  laminectomy  <ir 
tn'phiiiih;:  of  th«' ^|»in(';  (r)  forcible  straight- 
ening'. 

if/ )  li  \  t  «>  n  >  i  o  n  long  continued  has 
Ikm'ii  (!iriis.MMl  on  p.   \'2'2. 

I'm  Laminectomy.  I^iminect«>my 
is  i\  \\\\mu\  word,  but  is  e\pn»NMve  ;in«l 
accural. >.  aiiil  i<«  then>fon'  Ix'ttcT  than  the 
(In'^'k  Ki  \'*Mi.<  n»Mi. 

Kenioval  «>f  the  lamina'  >hould  nut  In* 
practi>d  (intil  fixation  ami  long-continued 
exten-»inn  on  a  frame  in  tlu*  o|M»n  air  have 

\}tH't\  tlii»niut:hly  t«'sted  for  lw<»  years.  a>  the  majority  of  cases  will  recover 
the  »!•-"  I'f  their  limlw  iinder  well-comlucte«l  tn»aiment  for  this  length  of 
time  (sei*  p.  Ij:{>.  If  the  caric»s  existed  in  the  lamina*  the  o|)eration  would 
lie  helpful,  bvit  >inct*  the  iMMlies  an*  chiefly  at  fault,  and  as  ankylosis  is  the 
only  ultimate  mean>  of  cure,  the  n*nioval  «»f  the  posterior  supporta  weakena 


}  I 


\r't«->  'v    «-\!r(|.|    far    t»trmmt*t    iftlt*   tlw 


436 


SPINAL  CARIES,  TU 


the  spine  at  a  vital  point.  As  pressure 
deposit  within  the  canal  and  to  pachymen 
removal  of  arches  can  only  relieve  the  pre 
results  obtained  in  certain  cases  unfortn 
majority  of  ojierations  aiitl  relapses  are  fn 
lous  deposits  may  occur.  In  the  dorsal 
but  in  the  lumbar  region  the  great  dej 
makes  the  operation  a  formidable  one  an' 
tion  from  incontinence  of  urine  and  fee 
should  be  taken  obliquely.     The  patient 


Vm  3H2.^A  celluloid  turtle-shell  ^^upport  is  the  bea 
cotivaleM!iti|{:  pamJytio  csumsn.  TUis  buy  aTter  a  total  i 
plcgia  fnr  thrre  yeara  was  fijmlly  able  to  walk  without  »up] 

The  removal  of  the  first  lamina  is  t 
vertebral  ligament  and  fat  are  pierced 
lations  must  be  cautious.  Hemorrha 
veins  is  troublesome-  When  once  the 
lamina?  can  be  rapitiiy  divided  with  s 
P,  p.  243),  with  lower  blade  Ikt  and  pe 
^the  base  so  that  it  does  not  become  : 
lous  material  should  then  be  cautiou 
intact  if  the  cord  pulsates.  If  carious  I 
it  may  be  scraped  away.  The  chief  be 
from  posterior  pressure,  If  thorough  u 
orrhage  arrested,  the  skin  may  l^e  ligli 
Ijanze  inserted  until  the  first  cltHjssing. 
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a  water  bed  in  a  plaster  east.     Meehanical  support  must  be  worn  for  yearn 
(Fig.  382). 

Relief  of  the  paralysis  is  sometimes  speedy  if  caused  only  by  tubercu- 
lous masses,  but  in  the  majority  of  cases  improvement  is  tardy  and  uncer- 
tain and  relapses  are  common.  The  mortality  from  the  operation  is  about 
25  per  cent.,  and,  if  the  cases  dying  within  the  first  year  from  subsequent 
complications  arc  included,  it  is  probable  that  nearly  one-half  have  their 
life  abridgod  rather  than  lengthened  by  the  laminectomy,  a  strong  argument 
in  favor  of  prolonged  rest,  fixation  and  extensiim.  Including  deaths  and 
cases  not  materially  improve<i  the  non-successful  cases  reach  about  65  per 
cent.'  The  o|x*ration  therefore  is  of  benefit 
only  in  well-selected  cases  where  conserva- 
tive treatment  has  failed  after  two  years  of 
thorough  trial,  and  where  sodium  ioilide  given 
in  pepsin,  or  Donovan's  solution,  tonics  ami 
arsenic  in  small  doses  have  been  long  con- 
tinued. If  sen.sation  is  lost,  early  laminec- 
tomy is  advisable.  Relapses  of  paralysL*< 
while  discouraging  are  not  hopeless.  I>ami- 
nectomy  is  a  tedious  and  difficult  operation 
both  for  patient  and  for  surgeon.'  Hemor- 
rhage* in  and  around  the  cord  may  give 
secondare'  symptoms.  After  operation  ex- 
tension to  legs  and  head  and  absolute  piaster 
immobilization  are  essential.  Laminectomy 
is  inadvisable  in  sinus  cases. 

4.  Correction  op  Deformity. —  ( a  ) 
Gradual.  —  The  gradual  correction  of 
the  kyphosis'  may  be  made  by  head  exten- 
sion, sup|)lcrnented  by  local  pressure  on  the 
pn>jortion  through  a  progressive  si»ries  of 
jarkf'tf*.  or  by  pad.**  applied  during  hy|)erex- 
tension.  or  by  phiring  the  patient  on  an  arched 
frame  (Fig.  3G(),  p.  424). 

.\lt  hough  (*alot  has  abandoned  his  dan- 
gen)U.'<  |)rarti<*e  of  linnicdiate  forcible  straightening  of  the  kyphos,  he  still 
endcav<»r>  tonuluce  the  knuckle  by  degnf»s.*  \\v  >u>|M'n<ls  the  patient  by 
the  iHM'k  Hn«i  :ipplie.<«.  on  she<*ts  of  crinoline.  pla.«ter  rri'sm  made  with  five 
parts  of  pliL-'irr  to  thn»e  of  cold  water.  The  ?ih«N*t:*  an»  closely  molded 
iK»lun»l.  ill  from  and  alM)ut  the  neck.  .\n  ample  wiiuiow  is  cut  in  the  ca«t 
in  front  tl'ig.  lis:^)  an<l  another  behind  ovrr  the  knucklr.  Thmugh  ihia 
IMistt'nnr  ojM'iiini;  an*  turketl  «»veral  thickncs,s«'s  of  absorN*nt  cotton  (Hg. 
3s4>    whirh   an'  rom]>n\«*.'<«Hl    against    th<*    kypho?<    by  rirrular  turns  of  a. 

'  \\  illanl.  Jniir  Nrrvoiw  ami  Mental  Oui  .  IsW.  JlM;  Tnw.  .NVm  York  .Vpurokifneal 
.<<ici«»t>.  iv.Hi;  Tr.ia*.  I*luU.  loll.  Ph\...,  lJvV».  74.  aii<l  1V.*1.  ;W 

'  Muiim.  Jour  Ainer.  Mr«i.  .Wir  .  (k-t  l^J.  IIKM;  TlM>nHiikr.  \nwr.  Jour.  <>rth. 
Sun:  .  <  Vt  .  l'»OI.  iiuil  Apr  .  1**00;  Hnuifonl.  iitwt    Mi>l.  ami  Sunt  Jour.  SejK.  20.  IWU. 

M.i>v(*tt.  Amor  Met!  .  .S-pt.  A.  \Wr2:  Taylor.  KypKotonM'.  Johna  lIofikiM  Hotpk. 
Me<l   Hiiltiiin   VpU  .  11)01:  (;illettr.  St.  I*»ul  Mnl  Jour.  July.  1901. 

*  i  alot.  Traiteincnt  rational  du  mal  cie  Fb(t  a  I'uaafe  dea  PrarUeiRM,  Paris,  1906^ 


Fui.  3M  -  i*t*«t*r  nipport  fnr 
•ptrml  rmrum,  wio<io«««|  m  fnmt  to 
permit    ftHTWttnl    wwwit   ol   cK«»t. 
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plaster  bandage.  After  hardening,  these 
body  to  permit  expansion  in  that  dire 
cotton  are  applied  every  fifteen  days  ^ 
jacket  is  made  as  required.  By  this  ] 
from  two  to  five  years,  the  patient  rer 
of  treatment.  After  the  redressment  is  i 
worn  for  three  or  four  years.  Massage, 
the  legs  and  arms  should  be  freely  use- 
bency,  to  which  should  be  added,  as 
walking  with  trolley  support,  and  out-dc 


Fio.  384.  —  Plaster  support  for  spinal    carien, 

with  opening  over  kyphos  for  insertion   J»f  rot  (tin  he 

and  application  of  pressure  bv  secondary  bandage.  pa 

(Calot,  Goldthwait.)  ph 


Gill  applies  pressure  with  a  wooden  pj 
cotton  pad.  This  gives  ready  inspectio 
{b)  Forcible  Immediate  Si 
ity. — The  revival  of  the  old  and  dan 
pocrates  for  the  i-eduction  of  the  kyj 
ous.  Permanent  cure  of  spinal  caries 
column  sufficiently  strong  to  suppoit  the 
break  up  the  bony  deposits  that  tend  to 
and  carious  bodies,  to  widen  this  gap  by  i 
and  expect  new  osseous  deposits  in  an  are 
is  to  invite  abscess,  failure,  or  death.  It 
continued  and  persistent  paralysis  that  Y 


•  Willard,  Trans.  Anier.  Orth. 
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The  methcMi  as  practined  by  Chipault  and  Calot  conuHtecl  in  elevating 
and  supporting  the  upper  and  lower  portions  of  the  trunk  in  the  prone 
position,  applying  extreme  force  to  the  kyphos  by  the  hands  of  the  sur- 
geon while  forcible  extension  was  made  uiH>n  logs  and  arms.  If  too  sudden 
and  great  force  is  exerted,  injurj-  to  the  dura  ami  cord  or  Xxmv  will  result.' 

5.  Wiuixc;  OF  THE  SiMNoi  s  Pkocksses. — Holirf  of  the  carious  IxMliea 
by  throwing  the  weight  upon  the  p«)sterior  an*hes  by  wiring  together  the 
spinous  pn)cesses  *  (lladra.  I-ange\  while  theon'tically  helpful  has  not  been 
sufficiently  practised  to  determine  its  practical  advantage. 

Prognosis. — Unless  diagnosed  nn<l  treatni  <'arly,  a  tuUTculous  s|»ondy- 
litis  followed  by  caries  and  abscess  will  exten<l  over  a  iK»ri<Hl  of  two  to  five 
years.  .\t  the  present  time,  while  the  c(m<lition  is  a  mof*t  serious  one,  the 
death  rate  has  l)een  markedly  loweretl  by  the  adoption  of  the  plan  «)f  keep- 
ing the  patient  out  of  doors  throughout  the  entin*  |H>nod  of  treatment,  even 
during  the  acute  painful  stage,  securing  n»j*t  of  the  dis(*ased  area  by  mechan- 
ical support,  and  if  al)seessi*s  require  o|iening.  carefully  guarding  them  from 
septic  mixed  infection.  Environment,  n»si.«itive  power,  hen»dity  and  pe- 
cuniary ability  of  the  patient  to  secure  profx'r  ca^^  UhhI  and  surrountlinga 
all  have  a  |Misitive  influence  on  the  pn>gn<isi.*t. 

Spiiud  caries  is  the  most  dangenms  4)f  ull  the  tuU*rculo\is  joint  dis^ 
eases,  sinn*  the  focus  exists  in  the  tnink.  is  nean*r  to  vital  organs,  is  more 
diffu'ult  of  treatment  and  less  easily  subjected  to  druina«;e  and  surgical 
removal.  Few  cases  of  extn»me  thcmicic  ky pilosis  n-ach  old  age.  Pro- 
longed suppurative  caaes  frefpiently  die  fn»m  e.\hau>tion.  with  amyloid 
changes  in  organs  or  from  tulierculous  meningitis  or  phthi.'^is  or  acute  miliar}* 
tulH'rculosis.  The  death  ratio  is  uncc^rtain  since  .-JtatiMics  an»  masked  in 
mortality  n^conls  which  report  death  fn»m  many  indin-ct  results  of  the 
original  lesion.     Probably  'J,')  |x»r cent,  die  Ixfon*  mi^lillf  lift'. 

In  adolcsrcnts  and  adult.-,  s)>inal  cariis  is  a  vi-ry  >4-rious  conflititm. 
c4MiM>lid:tuoii  of  the  vcrtebne  Ix'ing  seldom  I'tTtM-tiil  ovm  with  gcMnl  trt*at- 
mcnt.     The  duration  is  long  and  tedious  and  tlit*  final  outltMtk  unfavorable. 

Suppuration  will  |N*rsist  as  long  as  any  carious  lM>n<>  c\i>t-.  and  in  cases 
when*  lari:i'  destructi«»n  of  vertebra'  has  lakm  plarr  with  mixrd  infection, 
this  pror««>>  may  contiiuie  for  years.  .\bscr>?^'s  may  ru)»tun*  into  bliMMl- 
vessi'ls  or  into  the  pU'uni. 

I*araplr;:ia.  if  tn*ati'4l  by  n»st  and  fixation  a>  mmiu  as  H'Ci agnized,  may 
U'  run'd  in  a  ft»w  mniiths.  but  if  the  tulMrruInu-  drjMi>it  in  the  ranal  is 
lari!i',  fr«»!u  one  to  two  or  even  thn**'  years  will  U-  n-tpund  U'fon*  the  patient 
will  !«•  abli-  tn  walk.  .X'i  a  rule,  however,  a  l:iri:e  majnrity  of  the?*'  paralytics 
«so  to  \H)  \n-v  eriit.'  tiiiallv  n'Ciiver  the  us4'  of  ilieir  limbs. 

In  rliiMhiMHl  if  the  dir4'as4>  is  rerogni/ed  earlv  and  the  appropriate 
tn-atiuriit  applied,  neovery  with  sli;:hi  «lei.»rinit\  i-*  ntmmon.  In  undi- 
agn«»x«l  «':i'^'?».  when'  e\ten>iv(»  carit*.**  has  alri'adx  i»rrurn'tl.  recover^'  by 
a!ik\ln-iH  and  {H-rmanent  fixation  i-  pov-ible.  Minietinies  without  the 
nMM>^iii/abie  fnrination  of  )>u-:  but  when  intlammatitin  and  niixed  infection 
an*  ailded  to  the  tul>erculous  pHK-ess.  suppuration  is  a  sequel  that  oecun*  in 
alxMit  one  (■a.'<»  in  five. 

*  MoimhI.  (;ai.  tkfi  lii^iutaux.  1S97.  70.  7jfi;  Caa.  MM.  <lr  I*»riii.  |N07.  10,  23. 
'Trmxu.  .\nier.  Urth.  Anur.,  lSi)l,  'Jl»;  Unffe,  Amer.  Jour.  Orth.  Awg.,  IQIQ. 
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SUMMAR 

1.  Spinal  caries  is  the  result  of  a  ti 
bral  bodies,  frequently  ending  in  bone  dei 
formation,  or  paraplegia. 

2.  The  earliest  symptoms  are  all  ii 
ticeable.  Rigidity  and  reflex  pains  and 
demand  a  careful  examination  of  the  i 
spine  will  be  found  resistant  to  motion  in 

3.  The  deformity  of  a  projecting  spii 
that  bone  destruction  is  already  advance 
sible. 

4.  Out-door  life  and  healthful  surrou 
importance  in  increasing  the  resistive  po^ 
vasion.  Recumbency  on  an  arched  bed-f: 
extension  and  fixation  are  important  to  i 
rect  deformity. 

5.  Mechanical  support  by  jacket  o: 
from  two  to  five  years.  Above  the  seveni 
necessary. 

6.  Operative  measures  are  indicatec 
abscess  or  paralysis. 

7.  Spinal  caries  paraplegia  is  curable 
recumbency  and  fixation  for  from  one  to 


CHAPTER   XIV. 
SPINE,    VARIOUS   SURCIICAL   CONDITIONS. 

SPINA   BinOA:   lIVDRORRHArillS. 

Spina  bifida  is  a  hernia  of  the  contents  of  the  spinal  canal  through 
a  defective  or  absent  portion  of  the  vertebne,  either  posterior,  lateral  or 
anterior.  The  contents  may  consist  of  cerebrospinal  fluid  covenKi  by 
membranes  only,  or  of  additional  coni  elements.  The  protrumon  may 
occur  at  any  portion  of  the  canal,  from  the  skull  to  the  sacrum. 

This  congenital  defect  of  the  laminie  of  the  vertebra*  occurs  aliout 
once  in  a  thousand  births.  It  is  due  to  a  developmental  fault  in  the  coa- 
lescence of  the  arches  of  the  embr>'onal  neural  gnMive  before  the  cord  is 
segmented  fn>m  the  epiblastic  layer.  RiiAC'ifi.sciiisis  is  a  complete  absence 
of  union.'  The  faulty  arching  of  the  medullar)'  plates  to  form  the  medullary 
grooves  and  their  failure  to  unite,  from  internal  pressure  upon  the  cartilag- 
inous vertebra]  arches  in  the  eariy  months  of  enibr>'onic  life,  readily  in- 
duce a  protrusion  of  the  contents.  Trauma  or  amniotic  adheaions  may 
also  act  as  a  productive  cause.  The  association  of  this  defect  with 
encephalocele  would  indicate  that  hydrocephalus  plays  an  important  part 
in  pHMlucing  the  internal  pressure  (p.  27). 

Other  deffirmities  of  the  body,  as  well  as  those  of  the  lower  limbs, 
wouhl  indicate  a  serious  impairment  of  developmental  control.  Club-foot 
and  paralysis  of  logs  are  most  common  when  the  c(»nl  constituents  remain 
in  the  sa<'  instead  of  making  their  way  to  the  limbs,  as  in  normal  de\'elop- 
ment.  Cleft  ))a]ato,  hare-lip.  hydrocephalus.  ini|)erforHte  anus  and  other 
ileforniities  an*  also  fn*<iuently  associated.'  In  masked  cases  the  region 
of  the  tumor  is  covenni  with  a  gn)wth  of  hair.  When  cmly  cerebntspinal 
Huid  fills  the  tense  nav  the  limbs  may  U*  appan^ntly  n(»rmal,  but  even  in 
ca.««»s  of  oiriLTA  the  limbs  may  be  deformed  or  us(*le.Hs.  Mentality  is 
often  defective;  when  the  tumor  is  pres.«<e<l  upon,  ronvulsions  are  not 
uncommon  and  the  fontanelles  will  simultaneously  bulge. 

.\  MKMNtifM  Ki.K  consists  of  a  pn»tnisioii  of  only  the  nieningi*s  and  con- 
tains ara<-hiinid  (M^n^hrospinal  fluid.  .\  m>ki.o<ki.k  rontains  num*  or  less 
of  tin-  (*onl  filaments  spn^atl  out  within  the  sac.  In  mkmn<;omyi:i.<h.'BLB 
or  iiM<unNn  Ki.i\.  the  strurtun'.-  of  the  j'onl  n^main  >iill  united  t<i  the  sur- 
face rpiMasl  and  the  filaments  stn*tch  out  arro»  the  >ac.  S4»metimes  unitcni 
t«>  it**  wall. 

In  >MciN<.oM^  Kl.iH  KI.K.  M\EI-n(  ^>HM  KI.K.  all  the  elements  of  the 
rnpl  an*  inv<»lve<l  but  then*  is  al>o  an  e|n'ndynja  or  dilatation  of  the 
<'entral  <*anal. 


'  Ciithrir.  IVnna   M«t|  Jotir  .  1*<0.) 

'  Porter.  liMliatui  Mr«i  Jour  .  Jan  .  ItNK 
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Anterior  sacral  spina  bifida  is  i 
of  the  rontents  of  the  canal  through  i 
rarely  diagnoHed  except  during  abdominf 
have  be^n  reportpd  when  the  discovery 
case  of  both  anterior  and  posterior  defect 
3S6,  3S7). 

A  spina  bifida  at  birth  is  usually  cov 
membrane  oozing  serous  duid  and  threfl 
tumor  may  be  sessile  or  more  or  less  pedu 
ulcerated  surface  heals  and  a  thin  skin 
tumor  varies  greatly  in  size  and  inrreases 

Diagnosis.  —  Menin«^omyelocele  som 
dhnplia^.  of  the  sac;  t!ie  o}>ening  in  the  lar 


Ff<i.  .*i80. — SpinA  hiTida,  anterinr  and  i>o-.u-ri"r  lU 
fei'l^  ttt  vcrlebm?. 


Fia 


paralysis  of  the  Jower  limbs  more  freijuei 
be  seen  through  the  thin  wails.  MeningO' 
smaller  pedicles  and  smaller  bony  openii 
vealing  the  extent  of  the  defect. 

Fig,  388  shows  the  X-ray  shadow  of 

A    growth    of   HAIR   OVER   THE   SACRU 

bifida  occulta  that  it  is  wise  to  he  cautioi 
this  region.  In  the  same  region  also  ma> 
white  race,  the  "blue  spots"  or  pigmen 
Mongolian  races  and  in  negroes.  Lipo 
bifida,  especially  the  occulta  variety,  but 
and  more  movable.     Teratomata  also  ma 


Willard,  Annak  of  Surg.,  April*  1904,  xxxjx, 
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fv^n.     DermoHlii  unil  cygtic  HyjEromA  inu»t  br«  rtinfullv  (tiffrmitUt^*!,  m 
well  mjB  ficUtie  hernia.' 

Spina  nirrnA  orrruxA  pofwiwia  of  »  ht n  :v    m    (..  u:  mot  ttn 

prDi«enco  is  often  unrecugQijtablc,  nave  for  ;  i.ut  ur  liukr  ;ih     .  ovt«r  iu 

nurfaee* 


i 


fio. 


w§  MHWMV'  I 


In  fvpinn  litfiilji  ficruUa,  ihe  roni  anil  nM'mi>nLliea  may  be  Intacir  or 
the  latter  may  emerp^  ''^ >- "  titiAU  ileferti%*r  •»•**••"- 

The  author  ha#  r  kiifidA  oerulta'  i?  the  liony  dr- 

ierl  •  r 

« WOMB,  AoMf .  ioiir.  Ofaaitti..  vol  bSU  •»  IttMH 
•  WiOaad,  Aaaak  iil  Sutstfr.  asz«fi,  iST;  TtaiM. 
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times  operated  upon.  In  another  casfl| 
found  on  operation  to  be  lateral,  the  tur 
gluteal  region'  (Fig.  3S9). 

Ill  a  case  recently  seen  by  the  auth^ 
ate  Inmho.sacral  injury  showed  the  concm 
visible  tumor.  The  question  of  fracture  c 
came  under  consideration,  but  it  was  fi 
defect  existed  and  that  the  patient  hail 
occulta.     Sever  reports  a  similar  defect  ii 

Treatment.— The  tumor  should  be  pi 
found  unsuitable  for  operation  and  in  cas< 
leather  or  celluloid  or  aluminum  shield  m 
plaster  or  bandage.     Ulcerated  surfac 


Fio.  389. — Spina  bifida  mth  low  lateral  opening. 

have  been  reported  from  injections  into 
and  does  not  offer  great  hope  of  relief.     J 
of  iodide  of  potassium  30  grains;  iodine  1 
the  withdrawid  of  one-half  of  the  fluid  c( 
drachms  arc  bijectcd  through  a  puncture 
tumor.     The  mortality  is  about  50  per  cei 

Brainard  advocated  the  withflrawal  of 
injection  of  a  half  ounce  of  a  solution  of 
grains  potassium  iodide  to  the  ounce  of 
ounces  of  the  original  spinal  fluid.^ 

Sterile  cerebrospinal  fluid  obtained  b^ 
line  and  has  a  specific  gravity  of  1000-] 
than  a  trace  of  albumin  and  although  the 


»  Willairl,  Ann.  Sur^.,  Sept.,  1902,  452;  Tr.  PI 
Mag.,  i,  470;  Therap.  (iuz.,  April,  1S95;  article  b 
vii,    653. 

*  Boston  MetL  and  Surg.  Jour.,  Sept.  16,  1909, 

'  Anier,  Jotir.  Med.  ScL,  1861,  65. 
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with  Fehling'it  soluttoti,  yet  0ubjecu^4l  to  further  ieiU,  the  nNludng  nib- 
staucf*  is  all  own  not  lo  be  suicar. 

RKHjcrTioN.— Plaiiiic  exHition  of  ihe  m^  o4T«Mti  a  fVMOfiabtt  hopr  of 
relief.  particulaHy  in  cil0d«  wliirb  rotitnin  only  c^rvbrotplml  fluid.  Whrn 
c«inl  fl(*iiiini<  rh^y  rAnnot  of  course  be  trBns|i|jinled  lo  their 

'pro|^H*r  Utiiii:  lim. 

The  time  of  operation  by  choice  la  a»  soon  an  the  infant  i#  fairly  fftarted 
in  life,  at  the  end  of  two  inonth»,  Mpecially  if  the  ♦* '^^  *  threatens  to 


burnt.     If  the  uai'  bursts  during?  labor*  an  aaeplir  dre*^' 


Id  be  applietJ 


at  once  and  the  opc^mticm  nf  rlo«ure  performed  the*  »iktu^  day,  olbenrtae 
an  inimedittle  fatal  reuult  may 
be  exfiet'ted*    The  opening  may 
be  rkMied  by  a  ligature  and  nir* 
ired  ^ith  compound  tincture  of 

'nxoin  and  cotton,  but  death 
rill  usually  result.  In  ra^a 
with  umall  spinal  opening  and 
thin  translucent  covering  threat* 
ening  ruptun\  with  a  rlkild  in 
gauoMy  henlUiy  eomUttiin.  ilie 
opermtion  ean  be  performed  on 
llic^  aerond  or  UUrd  day.  A 
.thtek«akinned  tumor  can  he  left 
await  develop nienti*.  If  the 
ch]ld>  condition  i*  (loor,  tl*e 
operation  m«v  U«  ili-lfiviM)  f*ir  n 
few  montlui. 

The   utmoe^t  '•< 

eiDpiuyed  to  a\  iiwi 

heniorrfiage,  an  young  infantj^ 
are  very  non-reaUtive.  The 
entire  body  ahould  be  eov-en^d 
with  etitlon  and  an  •  ' 
heated  operating  pail  ei: 
to  avoid  lom  of  bo< ly  heat ,  ht lie r 
ia  Ihe  safeet   aoei^thelic.     T\ms 

Mn  diiinfert<«d  by  tincture  of  iodine  ahould  be  di«r^trtl  eaiefully  from  the 
ear  and  uaeleflfi  |M>rtioni»  <»f  it  r>  '  <  the  nerk  of  ttM>  «ae  ta  rum* 

pie«ted  by  ftugrr»^  the  encajie  of  J  fluid  can  lie  ro^tr^lM  and 

the  mtenor  of  tlie  wic  examined  lor  roni  rontenti*      If  ' 
nf»*  •^»^■^'hf-d  to  the  wait,  thr*  ••  '^v  >*.«  r.fHio4.^i,  although  ' 

f  ^      irr.     If  no  ciml  ml,  the  wic  ^hot 

duaed  b>'u><'  ^  rhn.nui;4.  ,        ''        . 

be  leiiened  I  -^f^-z  with  tht  ^ 

than  the  head,  M\\  porttona  of  the  «r  an«  « 

cirnt  flap*  to  ht'  ,ij.i«..»  .*utunpd  orrr  •*■-   ^' *"»iuir.    I  .  ...^   .^ 

rrtumed  to  th«'  ranal,  allhoufh  tl  'ul  if  th  u  ui  any 

con-iicierable   importajiee.     Tl»  catea  oi  i^raiyaia  bei]iclii4:d  ulion 

have  probably  licen  iikiianeea  of  piecmn*  paraljntts  only.     1  410  of 


Wf  td  iwnanf 
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skin,  fat  and  faseia  are  then  slid  inward  from  the  loin,  either  by  making 
longitudinal  int'isions  and  dissections  or  by  inversion,  until  the  opening 
can  b?  well  ^supported  by  tliene  flaps  stitched  carefully  in  place.  If  osteo- 
plastic fiaps  are  used  they  should  be  firmly  sutured  in  the  opening.  The 
raw  surfaces  left  on  either  side  will  close  by  granuhition.  Over  these 
flaps  the  skin  is  closeil  with  Hilkworni  sutures.  Compound  tincture  of 
benzoin  and  collodion  and  a  firiu  aseptic  dressing!;  are  applied ^  supported 
by  a  light  gypsum  bandage  which  can  Ije  shellaced  or  covered  with  rubber 
tissue.  The  utmost  care  will  l>e  necessary  in  packing  about  the  anus  and 
urethra  with  abundant  gauze  and  absorbent  cotton,  and  the  child  must  lie 
kept  upon  its  abdomen  in  the  nurse's  lap.  A  penis  can  be  carried  through 
an  opening  in  rubljer  tissue  and  with  close  watching  and  plenty  of  cotton, 

soiling  may  be  prevented,  but  dressings 
must  be  frequently  changed.  Even  with 
rapid  operation,  the  shock  is  severe.* 
Osteoplastic  flaps-  can  be  easily 
f  ut  from  the  posterior  ilium  or  sacrum 
ur  lundjar  vertebrie  (Fig.  301).  These 
are  reversed  upon  their  biises  and  turned 
In  over  the  suturoii  sac,  beneath  the 
fascial  and  muscular  plastic  ihipSp  to 
trengthen  the  closure  hut  the  opera- 
tion must  be  speedy.  With  strict  aseptic 
precautions  before,  during,  and  after  the 
operation,  sepsis  which  is  one  of  the 
greatest  causes  of  death  may  be  pre* 
venteiL  Drainage  should  be  avoided. 
Prognosis. — Fo rt  unatel y  the  maj or- 
ity  of  these  eases  die  early,  especially  the  myeloceles,  death  occurring  from 
rupture  of  sac,  meningitis,  malnutrition  or  paralysis.^ 

Uf  640  children  that  died  of  s|>ina  bifida  in  England,  612  succumbed  in 
the  first  year.  Ninety  (unoperated)  died  within  the  first  week.*  Only  20 
lived  more  than  5  3^ears.  The  mortality  from  iodine  injection  %vas  38  per  cent. 
The  mortality  of  the  ojMsration  itself  will  be  fron)  25  to  30  jx*r  cent,  and 
the  majority  of  cases  will  die  later  from  meningitis  or  post -operative  hydro- 
cephalus with  mental  impairment.  Meningocele  cases  are  of  course  more 
hopeful  than  myeloceles.  The  j>aralysis  which  is  due  to  absence  of  nerve 
supply,  cannot  of  course  be  l>enefited  by  operation,  and  in  some  cases  paral- 
ysis developing  after  the  ulceration  is  severe  and  persistent.  Blaihler  paral- 
ysis often  causes  kidney  infection.  With  thoroughly  aseptic  technic  a  few 
cases  can  be  saved. 

flydrocei)haIic  and  paralytic  cases  and  those  with  very  large  sessile 
tumors  should  not  be  operated,  nor  should  small  tumors  that  are  well  cov- 
ered with  skin. 


Fi'...  3-'>l.  -  Or  i'.->pliv*tir  rlor^iire  (if  l\  -p. ua 
bitida  ill  un  infant  by  Istt^ral  boni*  Dap*.  Whvrt 
neen  two  yearT  laier,  tlie  union  w«»  firm  ami 
the  tumor  liml  not  returnetl,  but  hytlrocepli- 
iJuB  Imd  ileveloped. 


*  Lovett,  Amer.  Jmir  Orth.  Surg.,  Oct.,  1907,  20S. 

nVillanl,  Ami.  Surg.,  1902,  xxxvi,  452;   Trans.  Phil.  Aciwl.  Surg.,  1902,  94;   Uoiv. 
Med.  MaK*  Phil.,  i.  47(1 

'  Khirur^ia,  Mrwk.,  1909,  xv,  8  and  xxv,  28. 

*  Report »  Clia.  Soc.  of  London. 
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TERATOMA  AND  LIPOMA. 

Congenital  masses  the  result  of  defoctivc  development  may  cover  a 
spina  bifida  occulta  and  contain  tissues  deriveti  from  the  germ  layers. 

Dekmoid  and  epidermoid  cysts  also  occur  in  the  sacrococcygeal 
region.  The  complexity  of  the  contents  of  teratomata  has  cause<l  much 
confusion  as  to  their  derivation.  Many  investigators  consider  that  they 
are  bi-germinal  and  are  the  remains  of  u  parasitic  or  second  ovum.  The 
mono-germinal  tumors  contain  elements  from  the  three  layers  of  the  neu- 
renteric  canal,  ectodermal,  ento<lermal  and  meso<lormal. 

Removal  is  only  necessar>'  when  the  tumor  is  enlarging  or  giving  dis- 
comfort. These  tumors  are  usually  solid,  and  caution  shouhl  be  observed 
if  operation  is  undertaken,  lest  the  cord  be  ojx^ned.  The  lipomata  have  no 
capsules. 

SI»(>XI)YLIT1S,  TV'PHOII)  AND  IXFMTIors. 

Since  (iibney  calle<i  attention  to  the  typhoid  spine  in  1S.S9.  many  eases 
have  been  noted.'  In  the  majority,  the  Widal  reacticm  and  the  clinical 
symptoms  have  demonstrated  the  existence  of  typhoi<i  fever.  Frecjuently 
however  some  other  infection  has  been  pn*.sent,  the  septic  symptoms  having 
been  mi.staken  for  typhoid  (Acute  Infectious  Arthritis,  p.  bSO), 

This  form  of  spondylitis  may  be  an  ostitis,  a  destructive  osteom>'elittii, 
a  chondritis  or  a  periostitis.  It  usually  occurs  during  convalescence  and 
is  rare  in  chiltlren  under  fifteen  years  of  age.  Sprain  and  trauma  may  be 
the  exciting  cause.  The  pain  is  often  excruciating,  esp(*cially  in  the  lum- 
bar  region,  and  may  be  due  to  the  strain  ufMin  the  IundN»sacral  ligaments, 
due  to  twitting  up  too  early  while  the  muscular  support  is  feeble,  a  condition 
descrilxMl  on  p.  4.") I.  I/)cal  tenderness  and  rigiclity  exist,  and  later  kypho- 
sis may  occur  in  one-thinl  of  the  cases. 

rn)gn<»is  is  usually  favorable. 

Treatment. —  Hcst.  pnUoction.  extension,  immobile  supjMirt  and  the 
high-fnM|urin  y  currt»nt  art»  es.H(>ntial  in  n'lifving  pain;  eithiT  a  spinal  brace 
or  a  plast«T  jacket  may  be  worn,  the  latter  Iwing  applied  with  the  patient 
lying  face  downwani  on  a  hammock  (Tig.  307,  p.  rj.'iL  A  rigid  support 
should  Im»  worn  for  months. 


SI»<)XDYI.C>USTIIICSI.'i. 

This  ram  comlition  con.»<ists  in  a  forward  subluxation  of  the  last  lumbar 
vertebra  from  the  sacrum.  Marked  lonlo>is.  tilting  of  {telvis.  sh<irtening 
of  trunk,  alten'tl  gait.  etc..  should  lt*ad  t(»  a  tli(»rough  examination  of  the 
naked  body-  A  radiogram  will  a.^sist  in  diaKno>is  fn>ni  con)7*nital  dislfK*a- 
tioii  ai  the  hips,  rickets,  .spinal  caries  and  tal>etic  arthn>pathy  of  the  lower 
vertebne. 

A  tiriii  «*ors4»i  <»r  steed  supjMirt  will  give  comfort '  'Tig.  :J7ri.  p.  430). 

'  Trarw.  AnuT.  t>rth.  .\«woc..  |v«>:   .\mpr.  Jour.  ihxU.  Sun:..  ^Vc.  1WI7,  l!«. 
»Tnin*..  \nwT.  Ihlh.  \moc,.  IMI7.  20. 
»  AnuT.  Jour.  Orth.  Surjc..  Jan.,  IQW.  321. 
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SPINAL  BLASTOMYCOSIS. 

An  elastic  tumor  appearing  over  the  spinous  processes,  with  pain  and 
stiffness  and  loss  of  weight,  will  render  diagnosis  difficult.*  Tuberculous 
disease,  abscess,  and  sarcoma  must  be  differentiated.  Aspiration  of  dark- 
colored  pus  should  lead  to  laboratory  examination,  and  if  budding  blasto- 
mycetes  are  discovered  the  sac  should  be  thoroughly  opened,  diseased 
hard  and  soft  tissues  removed  and  the  region  mopped  with  2  per  cent, 
formalin  solution  or  carbolic  acid  or  copper  sulphate  or  iodine.  Sodium 
iodide  may  be  given  internally. 

Actinomycosis  of  the  spine  is  rare. 

SPONDYLITIS  DEFORMANS. 

Synonyms:  Osteo-arthritis;  arthritis  deformans;  rigid  spine;  spondylosis  rhizomelic  (Marie, 

Bechterew,  StrOmpell). 

A  chronic  inflammatory  process  of  the  articulations  of  the  spine  with 
secondary  involvement  of  the  cord  is  occasionally  encountered.  In  the 
cord,  vascular  changes  are  evident;  in  the  bone,  ultimate  complete  ankylosis 
results. 

This  slowly  progressive  rigidity  of  spine  is  often  erroneously  treated 
for  rheumatism  or  lumbago.  It  so  rarely  occurs  in  childhood  that  its  gen- 
eral consideration  under  Arthritis  Deformans  (p.  585)  is  sufficient. 

Warm  clothing,  good  food,  open  air,  electricity,  massage  and  hot  air, 
with  iron,  arsenic  and  strychnine  will  be  helpful.  A  spinal  support  or 
plaster  or  leather  jacket  will  give  fixation  and  protection  (Fig.  219,  p.  279). 

SUPERNUMERARY  AND  ABSENT  VERTEBRAE. 

The  existence  of  a  supernumerary  or  an  absent  segment  of  the  spine  is 
seldom  diagnosed  except  by  the  X-ray  and  is  usually  noticeable  only  by 
some  concurrent  deformity.  Such  a  malformation  is  occasionally  the  cause 
of  lateral  curvature  (p.  251)  or  torticollis  (p.  68)  or  high  shoulder  (p.  558). 

SPINAL  CURVES. 

Kyphosis. — A  posterior  bending  of  the  spine  may  be  angular  as  in 
spinal  caries,  or  curved  as  in  rickets,  paralysis  or  osteo-arthritis.  The 
normal  backward  curve  in  the  thoracic  region  is  not  a  kyphosis,  but  it 
may  be  exaggerated  in  round  shoulders  and  in  spondylitis  deformans. 

Lordosis. — A  natural  anterior  curve  in  the  lumbar  region  is  normal  in 
children  after  walking  has  commenced.  This  curve  is  exaggerated  into  a  lor- 
dosis (Fig.  604,  p.  725)  in  congenital  malformations  of  the  hips,  in  hip-joint 
disease,  rickets,  ankylosis  of  the  hip,  spondylolisthesis,  spinal  caries  with 
psoas  abscess,  contractions  at  the  hip  and  in  paralyses. 

Scoliosis. — Lateral  curvature  of  the  spine  is  due  to  various  causes,  as 
discussed  fully  under  Rotary  Lateral  Curvature  (p.  251).  A  lateral  tilt 
at  a  definite  point  is  usually  due  to  a  caries  which  has  destroyed  the  body 
of  a  vertebra  upon  one  side  more  than  the  other  (p.  418). 

»  Brewer,  Ann.  Surg.,  1908,  xlviii,  889. 
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SPINAL  TRAUMA. 

Injuries  of  the  spine  are  common  and  are  so  free  from  visible  or 
palpable  eviclences  that  they  are  often  misjudf^d. 

As  the  spinal  column  is  made  up  of  a  number  of  segments,  any  forcible 
bending  of  its  regions  may  be  temporarily  unnoticed,  es|N'cially  in  the  shock 
and  excitement  of  a  railroad  or  other  accident.  The  ligaments  or  muscles 
may  be  torn  or  contused,  periosteum  stripi)ed  fn)m  the  Ixine,  ner\'e8 
stretched,  torn,  contused  or  crushed.  Sprain  or  .strain  of  ligaments  and 
muscles,  especially  in  the  lumbar  region  where  mobility  is  slight,  is  common. 
Hemorrhag(*  and  infiltration  around  the  exit  of  the  spinal  nerves  may  result 
in  a  perineuritis  ending  in  muscle  atrophy  (p.  4 '>.')). 

Si'HAix.  with  or  without  laceration  of  muscles  and  ligaments,  or  strain 
will  be  followed  by  symptoms  var>'ing  with  the  injury  and  the  region  of 
spine  involved.  Sprain  of  the  sacro-iliac  joints  is  not  uncommon  in  rail- 
roa<l  injuries. 

Symptoms. — Pain. — The  pain  may  lx»  masked  by  the  severity  of  the 
accident  an<l  not  app(*ar  until  some  hours  later;  or  it  may  develop  by  pres- 
sun*  u|M)n  the  emergent  nerves  following  hemorrhagi*  and  hyperemia.  The 
pain  may  incn»as<»  for  days  or  weeks,  being  sonu*times  e\tn»me  ami  n*sistinfc 
all  mea.sures  of  relief.  It  may  extend  from  the  spine  il<»wn  the  legs,  if  the 
dorsal  or  lumbar  n^gion  is  involved,  or  it  may  \yo  shtMiting  in  character 
nuliating  to  the  rectum  (p.  4.V2). 

Nkhve  Symitoms.— The  resultant  perineuritis  will  give  alterations  in 
both  MMisation  uml  motion  and  loss  of  |K)wer  in  (*ertain  gnmps  of  muscles, 
with  sub.sfMpK^nt  atrophy.  Tkavmatic  NEt  kosks.  simulating  hysteria,  are 
but  .seldom  cnrounten'd  in  young  childn'n.  but  in  neun>tic  adolescents, 
es|MM-ialIy  wlirn  injudicious  pampering  has  Inhmi  hmg  continucnl.  a  compli- 
catr<l  sfrics  of  symptoms  will  give  great  dilhculty  in  <liagn<»^is.'  Spinal 
coniMi.ssinii  anil  traumatic  ncun»s(*s  or  hysteri«'al  .spiiu'.s  iin»  m>  largely  dis- 
cus.s4*d  ill  Iwitli  neurologic  and  surgical  trcati.'^'s.  that  .•*pa<*<»  nwtl  not  here 
Ix'  given  to  diagnosis-  (p.  (m7). 

(\»NTi  >it>Ns  and  coNcrssio.Ns  or  lackkations  fn>m  foik  ible  bend- 
iN(;s  of  the  <  oi.i  \iN  may  Im'  foUoweil  by  hem<»rrhage  into  the  canal,  pnnluc- 
ing  paralysis  coming  on  i>ossibly  .•*i»v<'ral  «lays  after  the  accident.  The 
autlior  has  H>en  numen>us  cas4*s  of  this  n»sult  due  t<»  striking  the  head  while 
diving  in  ti>o  shallow  water.  I^>cal  pain  ami  grailual  but  inen'a^ing  lf>ss  of 
I)ower  apjM'ar,  the  hematorrhachis  developing  om»  <»r  two  days  after  the 
injury.  Spinal  punctun*  will  disclosi*  bhM)d  which  may  U*  extradural  <ir 
l)ent*atli  tlie  nieningi^s  i>r  within  the  conl.  The  abs«*iHv  of  fracture  or  dis- 
location i-  ti»  Im*  inferriMl  from  the  late  ap|H'aranc(*  of  the  symptoms. 
Kractiin*>  and  tli-locations  of  the  spine  in  childn-ii  H'tpiirv  practically  the 
same  tn*anient  a>  in  adults  an<l  iummI  nt>t  hen*  !«•  di^-uv^'d. 

In  a  n'c«-nt  ca^*  und«*r  can*  <»f  the  autluir.  a  rluld  of  thnv  years  fell 
thirty  fiM't.  ^t^iking  uihui  his  heail  in  a  pile  of  coal  and  inflicting  sf*ven»  scalp 
and  ta(*e  \\i»uiid>.     Ni*  brain  (»r  spinal  sympt4)ms  wen*  evident  at  first,  but  in 

J.Mjr    Vmrr   Mr.|   .Vm«<-  .  May  2:1.  I9»i.  !«:«» 
*  .^tt'  :irticlc  l>y  the  authtir  ill  Hr>-uit  an«l  Buck's  Xmtr.  S>iitmi  of  Sun{rr>',  %-ul.  ii« 
p.  51^. 

2« 
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a  few  days  there  were  severe  pains  and  spinal  rigidity.  When  seen  three 
weeks  later  an  acute  spondylitis  was  evidenced  by  pain,  local  tenderness, 
rigidity  and  slight  kyphosis,  high  temperature  and  pulse.  Fixation  of  the 
spine  and  total  rest  in  bed  for  three  months,  followed  by  the  use  of  a  leather 
jacket,  arrested  the  inflammation,  and  as  tuberculous  heredity  was  absent, 
caries  was  prevented  and  a  perfect  result  secured.  Numerous  similar  cases 
of  injury  from  falls  or  contusions  have  been  treated  by  rest  and  prolonged 
mechanical  protection,  thus  escaping  permanent  disability.  The  use  of 
a  wheeled  litter  (Fig.  364,  p.  423)  or  flat  platform  on  wheels  permits  an 
out-door  life  with  complete  rest  (Spinal  Caries,  p.  424). 


CIIAPTKR   XV. 
8A('K<)-ILIA('  AM)  SACIlO-LrMHAK  SPKAIN. 

SritAiN  (t(>:iriiii:i  and  strain  (>lrft<'hin^t  of  tin*  >a(Tn-iliar  ami  lunilNi- 
i^arral  li^anH'nl>  tiiay  ornir  fniin  «li>tin('t  trauma  nr  I'mni  i*\r«>sMve  fon-ihlf 
hy(H>n'\trn>inn,  <»r  from  hv)NTll(>.\ion  of  tliis  n-^ion  wlit'n  tlu*  niuriclrs  an* 
n-Iaxcil  from  ilin-aH^  or  during  thi*  atlniini>tralion  of  ether.  Kela\ati«>n 
of  the  |N*lvir  li;:ameii1s  as  well  as  muscles  is  aNo  ronimon  in  a<lole>rf*nttf 
(hirin;;  menstruation  aiwl  es{N'rially  lat(*r  in  pn'unanfv.  Tliis  nOaxatioii 
sometimes  amounts  to  total  «lisahility  if  puhii-  ligament.**  an*  als«i  invojvnl.' 
The  n*la\atioTi  of  the  |H»lvir  joints  an«l  inirfas***!  mohility  during  the  men- 
strual iM'riod  in  younu  ^irls  is  sutfieient  t<i  acnmnt  for  the  harkarhe  »ml 
weakiM'ss  so  often  pn*H*nt.  Harkarht*  is  «le)N'ntleiit  uiwin  a  variety  c»f 
causes  oth<-r  than  the  one  to  whirh  its  origin  i>  ustially  a.-eriU'd,  i.r..  |N*lvir 
diseas4\  although  it  is  naturally  ino>t  rommon  after  uterine  or  rvrtal  di>- 
turhaiif-es.  Many  eases  have  U'i'n  o]NTated  on  hy  ^yne^olo^i^ts  ul)en>  n«* 
]N*lvir  ilis4*as«*  existed.  Strain  in  lifting!  or  >too|iinu  is  rommon  anil  may 
amount  t<i  absolute  sprain  <ir  tearing  of  ligament x.  with  pain.  "Mitrh  in  the 
hark.**  lumliap).  or  seiatiea.  <lue  to  irntati«»n  i»f  tlii'  sacral  nrrves  uhirh 
inside  the  |M«lvis  pass  din'rtly  over  the  >acn»-iliar  ji»int.  rn*i|ueiitly 
|»eri<»>teal  attachments  of  the  en'ctor  .•^pina-  ^roup  of  niu>cle>  an*  torn  up. 
Ther^'  caH's  an*  too  often  clas.*«*d  as  iietirasthenic  spine>  or  traumatir 
ncuro^-i  wlien  the  eli>ment  of  hysteria  i«»  entin-ly  ah^-nt.  I  lat-fi»ot.  short 
h'L'.  laieral  nirvatun*.  temp<irary  sponilyjiii-..  a.-  well  a-  ciimmiMhini:  >pinal 
carii-  anil  •►Him-art liriti-*.  an*  fn>(|ueiit  r:nM*s  of  li:irka<-hi*  anil  n*i|uin' 
can-fill  and  n*iM*:itcd  examination^,  l'"ixati«»n  in  a  pla>tiT  j:icki*t  i?.  a>  neces- 
>ar\  in  :i  -plain  I'f  ihi-  -pine  ••r  **(  tin-  |N-lvi-.  a-  it  i-  m  -prain  of  the  ankle. 

'V\\v  >:i»  i.i-ih:ii'  joint  i-  not  >tnrt!y  a  -ynrhnndro-i-  It  is  end<»wi'd 
uiili  a  rrii:iiii  .iiMount  of  motion  anil  i-  vitv  Ii:d»lf  tn  -prain**  and  strainx 
of  Till-  pii^tniiir  aihl  of  the  olilitpie  >a«P'-ili:ir  !il»n--  The  >acrolund»ar 
liLMirn-iit-  mImivc  an*  al-o  -ul»ject  to  .-prain.  <'-{M>ri:dly  ilurin^  muscular 
wi':tkTn—  «»i-  delMlity. 

A  I' Ill-Ill ii "11  t!i:it  i>  of  ^n*at  jiractical  importani-i*  t«»  every  o|icratini; 
-uri^iMiii  i-  thf  p:iin  in  the  l>ack  complaineil  i>f  almost  univi'r-all>  hy  patients 
\\hi»  l.avr  !rmjil>  undiTi:«»nc  o|N-ration.  Thi-  pain  i-  partially  ilue  to  Xhv 
hard  iila—  o|M'r;itinL:  tahle  upon  whhh  the  palii-nt  ••fT«-ii  lie-  fur  an  hour  i»r 
iMfri',  It  uill  U-  a  revclatioTj  to  tlie  >»iri:fMri  if  hi-  uijl  Ui>  thi*n*  fi»r  five 
miLuTf-  Ati  additional  ainl  pra(*tit-al  e\p!:iitaTii>n  i-  tn  the  f>fTect  that 
liuriii::  thr  nii:-i-ular  n-laxation  i'f  ane-thi«-ia*  thi-  naturally  -li^lttly  lonloseil 
coiiiiitiiiii  (if  I  hi*  -pine  di-apiH>ars  an<l  the  |N-Ui<  i-  tilted  to  an  uniutlural 

<  ii>tiii)i\i:iit .  I'.iiMi*T.  :iii>l  <)^iiim1.  I>i-  ••f  Ii<itif-  :tii<l  Ji>int>i.  :kl%«i  ]tiM(  Mi<«l.  afiii 
Siiri:  J.,  ir  .  M.i>  J.'.,  .iixl  J:ir>f  1.  P.i«».'».  Tr.w»-  PKiI.i.  t  ..ll  ».f  PhxMciaiiii.  VMls.  Jmir.  Aiiirr. 
M.-l    V-.-.n-  .  1mi.  sl'i 

*  Jxiir.  .Viuir.  M«il.  .VsMir  .  Ilill7.  *^ll). 
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position,  thus  throwing  the  weight  of  the  body,  plus  manipulations,  upon 
the  ligaments  of  the  pelvis,  producing  sprain  or  strain  at  both  sacro-iliac 
and  sacro-lumbar  articulations.  Through  the  long  lever  of  the  femur  in 
the  forcible  movements  required  for  breaking  up  a  firm  ankylosis  of  the 
hip  severe  injury  will  result.  The  pain  following  such  a  sprain  will  naturaUy 
be  severe  and  will  be  aggravated  by  lying  in  bed  upon  the  back,  in  which 
position  the  ligaments  continue  to  be  stretched.  The  prevention  of  this 
accident  lies  in  placing  a  lumbar  pad  beneath  the  sterile  operating  sheet 
and  the  use  of  a  similar  lumbar  spine  support  after  operation.  Great  relief 
will  result  from  turning  the  patient  upon  the  side. 

Symptoms. — Pain. — The  backache  which  is  so  common  may  be  local- 
ized over  one  or  more  of  the  articulations  but  is  usually  complained  of  as 
sacral.  The  pain  may  be  referred  down  the  thigh,  since  the  sciatic  cord 
passes  over  the  upper  part  of  the  sacro-iliac  joint.  The  movements  of  the 
region  will  be  guarded  and  stiff,  the  pain  on  rising  or  bending  often  severe. 
There  will  be  no  rigidity  of  the  hip  when  lying.  If  ligaments  are  relaxed, 
the  strain  of  Ijdng  flat  on  the  back  increases  the  pain. 

Mobility. — Increased  mobility  will  be  noticed  by  flexing  the  thigh 
on  the  abdomen,  with  knee  held  straight.  If  the  relaxation  is  great,  there 
may  be  a  subluxation  backward  of  the  upper  part  of  the  sacrum.  The 
feeling  of  helplessness  and  disability  is  most  common  after  pregnancies. 
Areas  of  anesthesia  of  skin  and  other  sensory  manifestations  soon  follow. 
Knee-jerks  and  ankle  clonus  will  not  be  observed  unless  the  cord  is  in- 
volved. In  lumbosacral  cases  movement  of  the  injured  spine  will  be 
rigidly  avoided.  Rising,  stooping,  jarring,  and  straining  at  stool  will  give 
stabbing  pains  in  back,  pelvis  or  rectum.  The  spinal  muscles  are  often  in 
a  state  of  rigid  spasm.  Neurotic  symptoms  are  likely  to  follow  as  in  any 
case  of  prolonged  pain  and  disability.  The  pain  may  be  upon  one  or  both 
sides  and  tenderness  can  be  elicited  by  movements  or  twistings  of  the  body. 
In  acute  and  violent  cases  the  tenderness  may  be  local  over  either  articu- 
lation, but  the  excruciating  pain  will  extend  throughout  the  entire  region 
or  into  the  groin,  or  down  the  legs  from  irritation  of  the  accessory  obtur- 
ator, or  into  the  rectum.  Succussion  from  the  diaphragm  in  coughing 
is  agonizing.  In  chronic  cases  the  backache  and  pain  in  the  spine  and 
headache  are  often  taken  as  evidences  of  pelvic  disease,  especially  as  the 
pain  is  usually  exaggerated  in  girls  at  the  menstrual  periods  from  relax- 
ation of  the  ligaments.  The  pain  is  sometimes  worse  on  rising  in  the 
morning,  as  motion  throws  a  strain  upon  the  ligaments  if  a  pillow  has  not 
been  used  in  the  lumbar  region.  In  acute  cases  the  patient  will  guard  the 
movements  of  the  region  as  persistently  as  will  a  case  of  spinal  caries, 
all  stooping  or  bending  being  exceedingly  painful.  If  the  sprain  is  unilat- 
eral, the  body  will  be  bent  toward  the  side,  from  spasm  of  the  lumbar 
muscles  to  relieve  pressure.  Increased  motion  can  sometimes  be  felt  on 
one  side,  if  one  hand  is  placed  over  the  sacrum,  the  other  over  the 
symphysis  pubis.  Voluntary  flexion  of  the  thigh,  both  standing  and 
lying,  will  be  limited  and  painful,  and  rocking  from  side  to,  side  or 
lateral  bending  will  increase  the  pain. 

If  the  periosteum  near  the  joint  is  torn  up,  the  subsequent  inflam- 
matory changes  with  resultant  pressure  upon  the  nerve-trunks  at  their 
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exit  or  in  their  coui"se,  may  result  in  neuritis,  phlebitis,  thrombCKsis,  impaired 
nutrition  resulting  in  muscle  atrophy  and  diminisshed  powers  of  locomotion 
with  localized  alterations  in  sc^nsation.  Kspecially  will  these  resultw  follow 
in  lumbosiicnd  iujurieis  if  a  pneumoeoccie  infectiun  is  also  present. 

The  author  recently  hail  the  opportunity  to  observe  a  serious  result 
from  hick  of  the  normal  muscular  support  of  the  pelvis  and  spine,  A  pa- 
tient, after  five  months  of  confinement  in  l>ed  from  an  exti-eniely  exhausting 
infectious  pneumonia  with  emjjyt^ma,  was  placed  in  a  rolling  chair.  In 
Bimply  VK'iulin^  forwarcl,  the  lumbar  and  lumbosacral  ligaments  were 
stretched  or  torn  and  in  one  hour  the  pain  was  so  exerutiating  as  to  be  al- 
most unbearable.  For  four  weeks  the  slightest  movement  of  the  bed  or 
body,  or  a  cough,  would  fo  intensify  the  agony  as  to  throw  the  legs  into  con- 


Fjo.  302.^lAced  Hupjiort  for  Mero-ilmc  nslaxBtioa. 
(Goldthwiiit.J 


Fia.  393, — Sacral  pad  with  upri{tht»  nivl  pelvic  cor- 
del  fur  sacru-iliac  KpraJD.    CCjoldtFiwoit.) 


vnlsive  movements.  For  months  the  act  of  defecation  aroused  lightning- 
like stabs  of  pain  that  extended  from  the  rectum  to  the  lumbar  region. 
Local  strapping  and  internal  anodyne  remedial  measures  faded  to  benefit 
the  pains  until  at  the  end  of  a  montli  three  applications  of  the  high-fre- 
quency current  relieved  the  pain  so  greatly  tliat  the  patient  was  able  to  be 
moved  with  the  support  of  a  closely  laced  spinal  corset,  which  firmly  fixed 
the  pet  vis  and,  by  steel  bars,  prevented  flexion  of  the  spine  (Fig.  394). 
This  was  worn  for  six  months,  the  pain  in  the  back  slowly  decreasing  Vjut 
intensified  by  motion  or  jar.  A  fibro-ostitis  or  perineuritis  or  periostitis 
developed  in  a  few  days  around  the  spinal  nerves  at  their  exit  from  the 
vertebra\  which  ended  in  a  neuritis  in  one  leg  with  permanent  atrophy 
of  several  muscles  and  tingling,  numbness  and  alterations  in  sensation  in 
other  areas,  with  uncertainty  of  muscular  control.  Thirty  per  cent,  of  loss 
of  power  was  still  persistent  at  the  end  of  a  year.  In  the  other  leg,  the  ex- 
ternal iliac  vein  became  obstructed  and  an  extensive  phlebitis  developed, 
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with  swelling  of  leg,  penis,  scrotum  anc 
permanent  induration  of  limb. 

In  chronic  sacro-iliac  cases,  stretchi 
thigh  while  standing  or  by  flexing  the  thi^ 
will  increase  the  pain,  as  will  also  bendini 

Hip  disease  may  be  simulated,  as 
disease.    The  absence  of  hip  rigidity  and 
nosia.     The  condition  is  often  mistaken 
neuritis,  ovaritis,  o: 
help  in  diagnosis. 

Treatment. — A 
Firm    strapping 
plaster   encircling 
trochanters  to  lumb 
especially  if  combir 
of  lumbar  pad.      I 
plaster  jacket  brou 
ters  is  beneficial.* 
tending  from  the  ] 
thighs,  is  helpful   ( 
made    with    sacral 
(Fig.  393).    The  au 
jacket  or  laced  non 
sible  for  comfort  ii 
uprights  alongside 
the  brace  at  the  mid-dorsal  region  (Fig.  3! 
Subluxation  of  the  sacrum  or  sp 
reduced  by  forcibly  bending  the  thigh  upoi 
at  the  knee,  or  the  patient  may  be  laid  p 
ported  while  thorax  and  thighs  rest  on  t\ 
of  the  pelvis  in  this  position  can  be  readily 
on  the  sacrum.     A  plaster  bandage  is  app 
position  and  is  worn  for  four  weeks;  in  ( 
worn  for  months.     The  joint  can  also  be  m 
backward  while  the  patient  lies  upon  the  si 


FiQ.  394. — Author's  8ui>- 
port  for  sacrolumbar  and 
Hacro-iliac  ffprain.  The  pos- 
terior steel  uprights  extend 
tM  low  as  permissible  for  the 
sitting  posture. 


SACRO-ILIAC   DISEASE;  TUBERCUl 

Tuberculous  disease  of  the  sacro-ili 
children  but  occasionally  met  with  in  adol 
or  sprain.  It  is  often  secondary  to  spinal 
may  be  direct  or  transmitted  through  the 
the  same  as  in  other  tuberculous  processes  ( 

Symptoms. — The  erect  posture  as  well 
either  locally  or  in  the  buttocks  through  tt 
gluteal  muscles  waste  and  the  body  in  sitt: 
side  to  lessen  pressure.     In  standing  the  li 
the  weight  is  thrown  upon  the  well  leg.     P 
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loemilfja  and  U  indicated  rather  by  the  limp  than  by  local  ilifftn»«.  Th«^ 
ehild  will  objcet  to  movementi)  of  both  hip  and  lower  npine,  and  ripdity  in 
both  tkrvm  is  occaisiotially  profient.  Pain  and  tcndemew  arp  at  finrt  tlighi 
but  advajicc  Hti»iidily.  PrewKurt»  upon  the  crefiLH  of  the  ilia  or  hip§  ppVRSj 
pain  lit  Ihr  nrtirulatinn.  Pain  in  usually  relieved  by  tlie  n'nimbrnl  pcwi' 
tion,  although  .Hometimeiii  worse*  at  night  eren  wl>cn  the  patient  lies  on  the* 
aound  stide.  limping  u  constant  wl»en  weight  is  broaicht  upon  tfab  linil 
and  the  patient  early  aeel»  the  aid  of  rrutchet»  *  iiIk  all  tmiima.  Th«] 
bladder  and  rvrtuni  may  liecome  irritable.     Ii.  of  the  prlvt*  In  not*- 

able,     iiendings  of  the  body  are  avoided  but  diiler  from  the  rigidity  of 


•pinal  cariM.    Fain  down  the  uriattc  b  not  ufieommon,  aa  tlw  lumboMCfml 
cord  paflBM  over  the  upper  posterior  part  of  !^  ulation.  anti  thrrv  ia, 

pain  if  ptia  malu»  ita  way  out  uf  the  faen»»i .  jnoen.    Tlve  carioi 

pfooeaa  mmetiiiiea  involvea  both  lumbar  vrrtebne,  Ujum^  aaerum  ant)  hip. 
The  reimltaDt  pun  may  make  ituway  barkward  over  the  Joint;  downwarti! 
into  the  thigh  or  into  the  buttock  or  titchifirertal  foaea  or  rt<tum;  upward j 
to  the  lumbar  rfegkm;  farwafU  into  the  iliae  fuaaa,  emulating  paoaa  al 
(rtg.3t)5). 

Diacnofis,--The  joint  Uea  ao  deeply  that  diagnoiia  from  hip  and  fpiMi 
diaeaae,  iliae  cartea,  1umba|Eci,  Utae  apralna,  peiioaplirttie  abamaa,  appendi- 
oeal  aad  pelvic  abaeaaa  and  ovantla^  b  oflcn  diffietilu  ThnB  eonditions  an« 
diietUHKi  In  other  portioma  of  thii  volanw* 
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with  swelling  of  leg,  penis,  scrotum  an 
permanent  induration  of  limb. 

In  chronic  sacro-iliac  cases,  stretch: 
thigh  while  standing  or  by  flexing  the  thi 
will  increase  the  pain,  as  will  also  bendin 
Hip  disease  may  be  simulated,  as 
disease.  The  absence  of  hip  rigidity  and 
nosis.  The  condition  is  often  mistaken 
neuritis,  ovaritis,  o 
help  in  diagnosis. 

Treatment. — A 
Firm    strapping 
plaster   encircling 
trochanters  to  luml 
especially  if  combii 
of  lumbar  pad. 
plaster  jacket  broii 
ters  is  beneficial.* 
tending  from  the 
thighs,  is  helpful 
FiQ.  394.— Author's  sup-     made    with    sacral 

port    for    sacrolumbar    and  /r^:„    ofto\        T«k«   «, 

Macro-iliac  sprain.     The  pos-  (Fig.  393).      The  ai 

torior  steel  uprights  extend  jacket  Or  laCed  UOB 

as  low  as  permissible  for  the  •  i  i       ^                   i*   _a    • 

sitting  posture.  SlblC    lOr    COmiOrt   1 

uprights  alongside 
the  brace  at  the  mid-dorsal  region  (Fig.  3 
Subluxation  op  the  sacrum  or  sj 
reduced  by  forcibly  bending  the  thigh  upo 
at  the  knee,  or  the  patient  may  be  laid  ] 
ported  while  thorax  and  thighs  rest  on  t 
of  the  pelvis  in  this  position  can  be  readily 
on  the  sacrum.  A  plaster  bandage  is  ap 
position  and  is  worn  for  four  weeks;  in 
worn  for  months.  The  joint  can  also  be  n 
backward  while  the  patient  lies  upon  the  g 

SACRO-ILIAC   DISEASE;   TUBERCU 

Tuberculous  disease  of  the  sacro-il 
children  but  occasionally  met  with  in  ado 
or  sprain.  It  is  often  secondary  to  spinal 
may  be  direct  or  transmitted  through  the 
the  same  as  in  other  tuberculous  processes 

Symptoms. — The  erect  posture  as  well 
either  locally  or  in  the  buttocks  through  t 
gluteal  muscles  waste  and  the  body  in  sitl 
side  to  lessen  pressure.  In  standing  the  1 
the  weight  is  thrown  upon  the  well  leg.     I 
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tooAtion  «nd  U  infiieated  mther  by  tbf«  limp  thKn  by  local  dfartifiiii.  Tho 
ehilil  will  objrct  to  XDOvcments  of  botb  hip  mid  lowi^r  spine,  and  nipdtiy  in 
t)oth  areaA  is  oeeaHionaliv  pn^sent.  I'aiii  and  itndtnMm  mrt  at  fin»t  fdighl 
hut  advaiirr  Htfadily,  Ptt*«.suw  u|m>u  iht*  emtim  ol  llie  iJia  or  hip#  gtvra 
pain  at  tht'  artirulntion.     I*ain  is  Uf^ually  n  ^  v  ihr  rrrtimbont  posi- 

tion, although  »urm'limi»»  worw?  at  night  ev«  a  the  patient  lim  on  the 

twund  ($ide.  Limping  in  constant  when  wdgkit  ijh  brought  upon  tbfc  Umb 
and  ibr^  patient  early  iV!ekn  the  aid  of  rrutches  and  avoids  all  trauma.  The 
bladder  and  rectum  may  bc'com**  irriUbli*,  Inntability  of  the  pelvtii  in  not- 
able.    Bendings  of  the  body  are  avoided  but  differ  from  the  rigidity  of 


•plnAl  camf.  Pain  down  lh«  triatic  b  not  Qnrommon,  aa  the  lumbofacral 
cord  pWMea  over  the  upper  poiterior  part  ol  the  articulation,  and  their  b 
p^  if  pua  make*  iiM  way  out  of  the  aaeruactatir  furamen.  The  earioua 
pmwi  acimelimes  invulvisa  both  liimbar  vertebrv,  ilium »  Mcnjni  and  hip. 
Tbd  rrtfuliant  ptu  may  make  itaway  backward  over  the  joint;  downward 
into  the  thigh  or  into  the  buttock  or  ischiorectal  iom^  or  rpctum;  upwarti 
to  the  lumbar  nsgion;  forward  into  the  iliac  fcMsa,  laronlating  ponaa  ahaocaa 
(Rg.  3»5). 

.^The  joint  lien  m>  deeply  that  diagn*  •  hip  and  apiae 

iliac  canea«  lumbar-^     ''•'-  -'-••-    '-'••'"'h...,.    .iiooaia,  apptncft* 
eeal  and  pelrie  abaocM  and  ThM»  eondilioiia  an 

dbotaied  in  other  poftloQa  of  tba  voliuuc 
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Abscess  or  sarcoma  of  the  kidney,  pa- 
or  disease  of  the  colon  oiay  also  be  siniuU 
to  the  diagnosis  of  the  condition. 

Osteo-arthritic  bony  deposits  about 
or  both  sides  and  give  much  pain  durini 
sequent  great  rigidity.     Sacrcmuac  and 
Bomewhut  siioihir  symptoms,  often  of  sevt 

Treatment. — Rest  in  bed  is  helpfid. 
spica  gypsum  cast  e5ctending  from  thorax 
and  H  high  shoe  on  the  well  foot,  will  best 
but  fixation  niu.st  be  accompanied  by  posh 


Fio.  306. — BACTO-iliac  tuhcrcutous  cliMa»e  with  fm\i»  ope&ii 

is  cammonly  the  p 


TREATMENT  and  all  the  measures  discussec 
or  leather  body  and  thigh  brace  (Fig.  423, 
after  the  arrest  of  the  process  a  convalesci 
If  abscess  forms,  incision  should  be  made 
sequestra  removeil,  the  granulation  tissue  ci 
with  carbolic  acid  and  alcohol  or  iodine^  ai 
pu8  is  within  the  abdomen,  a  trei>hine  or 
ilium  to  permit  free  drainage  (Fig,  395). 

In  tuberculous  caries  of  the  ilium  as 
the  author  has  removeil  with  safety  not  onl^ 
but  also  the  body  and  rami  of  the  pubic  b 
ischium  as  far  back  as  the  tuberosity ♦  togei 

The  suppurative  process  is  usually  lo: 
unfavorable. 


CHAPTER   XVI. 

HIP-JOINT  DISKASE,  TUBEIUMLOrS. 

Synonyms:  Hip  difleaDe:  coxalfpa;  tubcreuloiu  odtro-Arthritin;  morhiin  coxariuf  or 
tubemiloiu  carien  of  the  hip;  chronic  tulwrculuun  coxitin;  tiitierculouii  wtconi\*eUtiii. 

CoxALGiA  means  simply  hip  pain  and  denignato.s  only  a  symptom. 
The  term  hu^-joint  disease  is  now  so  thoroughly  recognized  by  suifcpoiis 
as  es|x^cially  descriptive  of  the  tuberculous  process  that  the  infection  la 
usually  denominated  simply — hip  disease. 

The  condition  is  practically  an  infective  tuberculous  ostitis  of  the  epiph- 
ysis of  the  head  of  the  femur,  or  of  the  acetabulum,  or  Uith.  The  s^'oo- 
vial  membrane  is  rarely  the  primar>'  le.«*ion,  but  by  progivssion  ail  the  tissues 
in  the  neighborhood  of  the  joint  become  involved. 


FiiJ    TO7. 


.4.  Attarhmmt  <if  lh«>  «ynm'ia]  niMnhrmn*'  to  th^  mrtiUcr  ••!  thr  Umti  «•!  Ihr  fHnur :  a,  •jrwvrial 
OMfiibrmnr.  6.  nmnrrtiir  tiwur .  r.  mnilasr. 


EtIolojO'.— The  caus<»s  of  joint  tuU*rculosis  have  alivady  been  described 
on  p.  371.  llrri'dity.  environment,  illnerts.  trauniu.  sy]»hilis.  all  have  their 
phtrcs  in  its  production.'  The  fight  so  long  waged  as  to  whether  trauma  or 
whether  scrofula  was  the  chit^f  cause*  arttse  largely  fmiii  a  misunderstanding 
at  that  time  :i>  to  t!ie  possibility  of  tul>errulo*«is  iM'itit;  only  a  local  condition. 
It  wa-  not  nToj:iii7(Mi  that  a  tulM»nuilon>.  >trutiiou*.  or  MTofnlou*  diathesin 
niiirht  U«  the  rHKin-^iMwiM;  raus«».  while  trauma  acted  Hniply  as  the  KxriT- 
iN*i  airent.  iMTinitiine  infection.  It  would  Im»  very  <lifYi<'uli  to  fiml  any  child 
in  w!i«im  a  hist«»ry  of  n>|M*ated  falls  couhl  not  W  tn»<i'd.'     Although  still 


*  WilLinl.  Jniir.  Amrr   Mr«i    .Vwic..  April  \X  1901.  1015. 

*  Wiilanl.  International  Med.  MaK..  March,  I1IUU. 
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unprepared  to  accept  Gross*  dictum  *  that  tuberculous  and  syphilitic  hered- 
itary influences  are  closely  related,  yet  the  latter  disease  undoubtedly  has 
large  influence  in  hereditary  bone  and  joint  lesions/' 

Age, — Tuberculous  hip  disease  is 
essentially  a  condition  of  early  child- 
hood, S5  per  cent,  of  the  cases  orig- 
inating before  the  tenth  year,  but 
adolescents  antl  adults  are  liable  to 
the  infection. 

Sex» — As  the  activities  of  boys 
and  girls  are  nearly  equal,  the  influ- 
ence of  sex  is  not  prominent  as  a 
factor  under  the  age  of  ten. 

Frequency.  —  In  frequency,  hip 
disease  stands  next  to  spinal  caries 
in  the  list  of  joint  tui>ercylose8. 

Fm.  398.— Attachment   i^f  the  ligMnetitum  Patholojry. The     pathology      of 

terea   to   the  heiul   of   tlie   femur ;    a,    synovial    [^[p    Jisoasc    iS    the    Same    aS     that    of 
membrane  wit }i  infiltration;  6  and  n,  connective         z_  ,  ,  .    .  ,.  , 

an.i  cartiiogiDoua  liMu*:  r,  osseous  «if fa c*.  Other  tuljorculous  joint  (liseascs  else- 

where discussed  (p.  30S),  For  micro- 
scopical evidences  in  bone  and  joint  tulierculosis  see  Frontispiece.  The 
infection  usually  takes  place  in  the  epiphysis  of  the  head  of  the  femur, 
rarely  in  the  acetabulum  or  synovial  membrane  or  in  the  trochanter  or  neck. 


Fm.  390. — Attachment  of  ligamentum  terofl  to  the  acetabulum,  with  ranrTilaue  wift«ning  :  «.  liinuaiejit: 
b,  lin<*  <if  attarhment;  r,  iMirtilage  mnJergouig  tKiftening;  f,  soft  area  filletj  with  gramilatiftn  ti.'vmv;  d,  i^piM!0 
from  which  tis.Hue  has  falleji  uut. 

That  slight  hip-joint  traumatisms  tend  to  tuberculosis,  especially  in 
a  child  hereditarily  non-resistant,  is  shown  by  Figs,  397,  398,  391),  indi- 
cating the  condition  found  in  a  patient  of  the  author's  that  died  of  typical 

»  Trans.  Ainpr.  Med.  Assoc.,  1874. 

'Syphilitic  Lesioris  of  I  lie  Osseoua  Syatem  in  Infanta,  Taylor;  Gibney,  Diseases  of 
the  Hip,  Octavo,  1883,  208. 


PATHOLOGY, 


i5a 


SbcrrulouH  riieniniritia  '     The  r     "        piraJ  fippeanmoet  wem  clik*fly  ihijiw 
<»f  B  mrcontlnrily  hhjummI  iiiflai  a  few  caaeftliliic  ct^lU  in  tbi^  Hfni- 

fnr*nlurii  loi\'ri  beinp  the  unly   jK>UiU  t'  •!  be  t?i  .**, 

(iro8«  made  tiuiueruus  <lwj*ectianM  ami  n  •  k  im  IN       .  _  rh© 

fiu't  that  hip*jc»int  di)<eai«  (Fign.  4UU,  4U1)  wm  often  foUoiK'ecl  by  ittheT 
tuberculous  mamfestations.- 


f ,..     if>l       -^^vltoM^  b««  «l 


-Tli<^  nf^nna!  rrHjr<«*  nf  the  ilUeaap  li  one  of  lAow  but  icrmilual 
t^xtrnmon  of  tn  fmiri  thr  riiiphyubt  of  the  t>oiM^  towani 

llie  joiDt,  de«trt  ,  ...^    .     ..Airanr.  rartUairp.  capsule,  rouml  liipuiiriit 

and  a<vt4ibulum  (Flje.  44)2),     The  lattrr  may  in  time  be  perfiiratrtl  iir  tie- 
Mmwl,  (icmiit  '     '       '     '    ■     ^  '   '  *         V    •     •tufii  of 

the  ilium — a  \  iii|;rat« 

upward  from  abiM  t   thm  rim,     Tlw  brad  and  iirck  alowiy  diMig»- 


J»a.jait«  10,487; 

...  2iia  Gilliiia. 
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Fio,  402.^[3Krioufl  dflRtruction  of  Bcetabuliun.  h«Bd:  of  femur,  carttU«e  and  round  hgBtneoit. 


Fia.  40 3. ^Tuberculous  lou  of  tiwue  of  head  of  femur  without  suppuratioD. 


SYMFroMS. 
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Lr  ^ itbout  visible  Rignj*  of  suppuration  (Fli?.  403)  if  mix^t  infertion  i» 
pntvcntetl  by  pro|^r  trpatment.  Recover}*  takes  place  with  ankvlf)«bi  in 
a  more  ur  l>  iiuimI  pftsitioru  uttually  otw  «»f  fle\i<n  •  and 

shortening  •  ),     If  niixeci  in/cctiuu  occurs.  loiix-r<  :]*u ra- 

tion in  the  ruie  witii  inrgi*  Ioj*h  of  hnnr  !ijt!«ue.  Tul>rrruhm!i  foci  cilien  remaiii 
quiejicent  for  a  lonp  time,  relapi^eii  being  Aroused  by  UmumatUtn,  forrtble 
interfett*n«»t*.  or  oKteoiomy. 

Symptom*.— The  ornict  i%  n  Uiw  amJ  "     "  '"  rj- 

iraat  to  rht'umatism  or  other  i^  -tase.     V  hs 


timt 
api" 


ly,  B  popr  ry  can  <  ate^l 

are  frK|U(:.        ...  injur)*  cii   ..  .  .liferi'-.r 

LiMf  in  the  majority  of  eaan  will  be  the  6  r 


1        -  Li 


naU^.    Thin 

1    r       i!(«*rr,irkk:.  <li*» 

i  ,  j'l    -•    f  Im     ri.'.  ♦  --.ty    for 

rteninic  ti>  -ui  i*  jm  ^*  tit  Uiun?  any 

I  pain  i»  dh*'  r  in  tbp  prMiurlio«i  of  limp  U 

flexed  potftitiou  ul  ihr  hintj.     l^iximtrtioQ  la  uneven.  KuaKled  and  r^ 

lOBf. — ^When  »tripfMHl»  the  child  ia  notieed  ttt  atantl  vrith  the  weifdil 
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of  the  body  thrown  on  one  leg,  the  other  flexed,  abducted  and  rotated  out- 
ward (Fig.  405).  The  peh^g  will  be  tilted  slightly  upward,  the  Internatal 
crease  and  vulvar  fissure  inclined  to  one  siile  from  the  median  line.  The 
gluteofeniorul  crease  will  be  lower  anti  shorter;  the  buttock  narrower  and 
flatter;  but  this  latter  group  of  symptoms  are  only  indicative  of  the  position 
of  ''standing  at  ease"  and  are  not  diagnostic  (Fig.  406). 

Muscular  Rigidity  and  Limitation  of  Motion, — A  young  infant 
may  be  exntnined  on  the  mother's  lap  or  lying  acroyn  lier  shoulder.  All 
older  children  and  nearly  all  adolescents  .should  be 
as  nearly  naked  as  possible  anci  placed  with  their 
l>acks  upon  a  hard  table.  The  well  leg  should 
first  be  manipulated  in  all  directions  to  gain  the 
confidence  of  the  patient  and  to  form  the  ba^is  of 
comparison.  By  this  preliminaiy  step,  fear  and 
voluntary  muscular  resistance  will  be  lessened. 

Among  the  earliest,  most  diagnostic  and  most 
constant  symptoms  of  hip  disease  is  reflex  muscu- 
lar SPASM.     Its  presence  combined  with  limp  and 


Via,  4(U\  —  I>is«»e  of 
right,  liip-jojiit.  ltil«riiBtull 
crease  incline*!  toward  left 
IhiRh.  Right  buttock  nar- 
rower, glul<?orenaoral  crease 
phoru-netl  iind  l*^s  di.-tinet — 
hiMtock  fuilmg  ttwuy  imto 
tbi«li. 


Fio.  407.— Disr 


•^1  until  lordosis  of  Hpine  10  obllteraled,  i^vinc 
de  of  flexian  dt  135". 


slight  uneasiness  at  night  along  the  inner  sule  of  the 
thigh,  is  sufficient  for  diagnosis.  Coincidently  with 
the  limp  and  oftt*n  before  the  appearance  of  pain 
therc  will  be  this  muscular  eflfort  to  prevent  motion 
and  friction  of  the  tender  and  inflamed  joint  areas.  Positive  muscular  resis- 
tance will  be  rigidly  on  guanl  to  prevent  motion  in  one  or  more  tlirections. 
At  an  early  stage  the  movement  cliiefly  opposed  will  be  backward  extension. 
Later,  if  the  femur  is  grasp<>t!  by  the  surgeon  and  moved  in  any  ilirertion 
Tvhile  the  other  hand  holds  the  anterior  superior  spine  of  the  ilium,  the  pelvis 
will  be  found  to  follow  after  the  femur  in  all  directions.  These  move- 
ments should  be  made  in  an  acute  case  with  exceeding  caution  and  gentle- 
ness, violent  rotations  or  abductions  being  never  perraissiblet  nor  strong  per- 
cussion on  heel  or  knee.  The  amount  of  flexion  is  best  tested  while  the 
patient  is  on  the  table  on  his  back  by  flexing  the  thigh,  thus  bringing  the 
pelvis  into  its  normal  line  with  the  body  and  eliminating  the  lordosis  (Fig. 


SYMPTOMS. 


4Aa 


407).  The  an^e  of  flexion  U  then  easUy  dctenntiwd  and  even  in  tht*  ejirly 
»lagc  wtJl  ijrtt*n  lie  found  at  13.J  ilt^^iven,  counting  ISO  degnect  am  thr 
straight  line.  The  amount  of  tidduction  or  of  abduction  cmn  tdso  hm  n»adily 
detiTiniiiet)  by  flexing  the  nondiiieaKed  thij^h  upon  iKic  abdumrn.  U|Kiii 
re)<  'if*  hold  upun  the  flexed  wt*ll  thigh  nn«!  'tig  ihtr  cliai««»d  obb 

to  '  1  of  the  table,  the  lumbar  6pine  will    >  ,  iiatU— lordonbi — io 


fliiL  «0l|.^W1k«B  km*  i9  bfni«lil  da* 


that  the  hand  will  easUy  p&m  betic*aih  ^Fijc.  408),  the  ilefirr  deprnitltif 
upon  tlic  amount  of  p^^rtartirulnr  nuiM^ular  reMtanre.  ThiA  eondition  10 
not  an  AN  lue  to  vii^'iLAn  RiainixY.     An  ai  i* 

unitafe  at  .  ,  If  muf«euUr  prol«rli»n  i»  aboli»h»  »iu 

inflammation  may  \w  Mnrted  by  rough  manipulation.  Only  at  a  murh  lalir 
fftagf'  »houhi  ether  be  employed  to  determine  tlie  amount  of  real  fijiatioD 
or  fibriiurt  or  bony  ankyhtiti.H.  While  the  muj(eular  f^paMm  '»  an  effort  to  keep 
the  jotni  ni  n  to  drivi*  the  bead  iif  the  bone  morr  firmly 

into  the  a* «  ■  ^    *?« 

ab<«cir{itiiin  and  giving  rtue  to 
rxerueiating  pain^  esperially  ai 
night,  (lentle  tnietion  by  the 
hand   of    tlw*  in    tnit 

LINE     nr     THE  MITY     will 

aomelinien  put  to  aleep  a  rhthl 
that  ha«  been  Brreaniing  for 
hours  with  thigh  iciMinrtivel> 
gnmiied  in  it«  own  hantU  to  priv. 
ireni  motion*  Hotatios  t^huuld 
be  tm^  m  both  the  flexed  and 
jiUmightpc  ^  y        nf«ip«« 

roialkm,  v.  Idue- 

tion  aiT  all  n»ti*l^d  in  i>tw  hip  : 
qurstioQ  aa  to  the  lUagnoeiia  (I  :„ 


n  the  ut^ 
A  not  hi 


•le 
•n 

Kgidity  kft  made  by  placing  the  child  face  downward »  and  Iif'  'it^ 

The  well  knee  can  be  lifted  20  or  motv  degiwea  from  the  tabtr, «%  mw  mu  the 
diaea0e«l  side  barkwanl  exten4o«i  la  naiiat«L 

VktH. — Aecompaii  limp  and  musmUr  or  at  a  Ut4*r 

period,  reeogiUMble  pa::.  .  :..  i4>  felt,  not  locally  at  :  ,   at  fir-t  \>ui  ti^ 

fleeted  down  the  inner  aide  of  the  thigh  and  aa  low  aa  the  inner  of 

Ifat  laomr  asd  knee.    Thia  imBax  p«iii  ii  explafaied  by  Ihe  d&iint*uu>m  ai 


[T^ 
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the  anterior  crural  fil  amenta  of  the  o|| 
passing  in  front  of  the  hip  rapsule  and  te 
inner  side  of  the  thigh  as  low  as  the  kncM 
that  the  attention  of  the  mother  and  of  t 
knee  instead  of  the  hip.  Later»  local  pa 
cially  when  the  thigh  is  moved.  If  such 
in  children  it  will 
Children  do  not  hi 
positive  and  distil 
Night  Cries. 
the  peculiar  night 
torn.  The«e  nigh' 
the  muscular  sysU 
ment  of  the  intlai 
by  the  brain  an<l 
sudden  driving  ( 
acetabulum.  The 
cry  and  faJis  agai 
control ;  but  the  as 
intervals*  m 

Atkophy.  — ^ 
muf^cles  of  the  t! 
earlier  than  would 
Ais  the  disease  ad 
cumference  of  thig; 
limb  becomes  ma: 
itihed  growth  also 
with  the  upper  ep 
ment  of  the  entire 
Deformity,  - 
slightly  flexed,  at 
ducted.  As  joint 
the  position  of  gi 
as^^umed  *  and  the 
to  tilting  of  the  p< 
formation  and  ea 
position  is  assume 
to  creeping  or  de 
ulum, — actual  pat 
of  bone  tissue  of 
pelvis  and  lessen€ 
In  old  cases  with  ankylosis  in  the  adduci 
suppuration  this  shortening  may  amount 

The    APPARENT    LENfiTHENlNtJ    is    iudi 

umbilicus  to  the  internal  malleolus,    the 
by  the  distance  from  the  anterior  su|3erior 
Apparent  lengthening  is  due  to  the  abdut 
deavor  to  relieve  the  distended  joint. 


Flo,  410.  —  With  jmni 
elTudiun  the  linih  i»  abfJuetc-^I 
mtui  rutal^  uutwnrd  from 
ttfiflioii  within  the  joint. 


Shjeraiaii,  Trarw,  Amer.  Orth 
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tilting  of  pelvis  to  relieve  strain  and  to  pen 
also  to  contraction  of  the  adductors.  Reai 
of  head  and  neck  of  the  femur  and  to  upwai 
acetabulum  is  absorbed  {Fig.  412).  M 
The  degree  of  flexion  and  of  adductiW 
the  well  thigh  on  the  abdomen,  by  which 
pensatory  lordosis  is  secured  and  the  disei 
to  a  right  angle,  9ij 
Tlie  deviation  fron 
calculated  by  the  ey< 
this  line  and  the  ri] 
rnn^e  of  motion  si 
behind  the  horizont 
beyond  the  right  ar 
motion.'  With  thig 
be  normally  abducte 
straight  line  norma 
adduction  20°.  By 
straightening  of  the 
ali5o  readily  dctenni 
some  cases  far  beyor 
This  ready  method 
poses.  iVdduction  £ 
tested  by  straighteni 
ing  the  two  anterior 
at  right  angles  to  th 
plummet  dropped  fr 
to  the  outer  side  of 
or  will  be  widely  dej 
For  definite  and  ace 
of  angles  are  useful, 
usedt  the  horizontal 
anterior  spines  of  the 
iu  the  line  of  the  lonj 
result  as  registered  o 
future  reference. 

In  the  late  sta^ 
— lordosed — and  tw: 
(Fig.  413).  The  bu 
top  of  the  trochant 
from  the  anterior  si 
ilium  in  the  tulierosity  of  the  ischium — Nel 

iNDt' RATION    AND    SWELLING. — The    an 

hip  is  best  determined  by  placing  the  child 
necks  of  both  Ixines  simultaneously  with  fii 
thumbs  ill  front  of  the  capsule.    The  increasi 


Fio,  413. — Ijite  Mage  of 
hipdij»e»-«*  with  ankylo^i.^  nt 

hgllt  Htlgle.      SelllinBIiMJi  I>o^^- 

turw  only  "mile  p«»i«iblp  K»> 
nmrknil  luriloHi^  of  lutnblir 
■pine,  l*o,Hition  Kn^tly  bene- 
fit^] by  HubHe<iii«nt  oste- 
otomy nf  f«iiiur. 


»  Whitman,  Orth.  Suri?.,  ad  Edition,  331, 
'Bradford  and  Lovett,  Orth.  iSijrg,,  ;jd  Editio 
Mar  8  and  July  5,  1S8S;   McCurdy,  Medical  Brief,  X 
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points  will  be  ver>'  marked  uh  periarticular  induration  inrreaflpn.  The 
inguinal  glands  if  enlarged  will  add  to  the  induration. 

CoxsTiTiTKiNAL  SYMPTOMS.— In  ihe  earlv  stage.  restleKsnew  at  night, 
peevisshness.  indis|H>sition  t(»  Ix^ing  handled,  nrreanung  uhen  the  diaper 
is  changed,  and  slight  rise  in  temixratun*  at  night  will  U*  sufficient  tf»  lead 
to  careful  local  investigation.  In  uncertain  cases  the  tuberculin  test  (p.  l\7i\) 
may  l)4>  employed  but  is  not  as  reliable  as  the  diagnr)stic  ^ynlptoms  already 
enumerated,  since  other  tulxTcuUms  foci  in  cervical,  bmnrhial.  or  mewn- 
teric  glands  may  exist.  loiter,  with  pus  formation  llu*  tem]>eniture  varia- 
tions will  l>e  marked  anil  po.sitive. 

Remissions*  —  Hclaps(>s  are  commcm  from  <>vcn  slight  injuries  or 
twists  of  tht»  joint.  The  author  has  w»en  si'rioiis  n'lapsc  sifter  forty-thn»<» 
years  of  (piiescefiri'.  Not  only  an*  falls  and  blo\\> 
productive*  of  a  n*ncwal  of  the  pron^ss  but  danrin^. 
skating,  etc.,  in  ailolescent  or  atlult  life  will  fn- 
(juently  start  up  fn*sh  symptoms. 

Double  Hip  Disease.-  Diagno.^iisismon'diflif  nli 
in  double  hip  dis4'as<>  as  then^  is  no  o]>port unity  tn 
compan*  the  two  sides.  As  a  rule,  the  invasii^n.-^  an» 
nf»t  simultaneous.  In  doidile  cases  the  tn>atnient 
is  neces.<arily  prolongi'd  and  the  ]m>gno.«iis  a.«i  to 
deformity  ami  ultinuite  h)coniotion  very  .^ii'rinu**. 
es|HM-iallv  if  both  legs  U^come  adducteil  and  cro>M'il 
(Fig.  41  i). 

Diagnosis.-  The  diagnosis  of  hi])  dis4>a.H'  in  \\> 
earliest  >tage  [."^  of  the  utmost  im]>i»rtaiice  >inf-e  ir 
is  the  o])pori\iniiy  for  the  arn'st  t>f  th<'  iiiva.^iitii. 
Then  and  then  only  can  the  advance  In*  abitrteii 
ami  a  jNTftit  movable  joint  s^Tun-il.  livery  i!:i\ 
of  delay  and  every  Imnr  <»f  unprotected  Ineniiinrinn 
a«id  to  the  ilaiiL'tT  nf  anky|n«»i.s  nr  of  bnne  de>trur- 
ti«in.  If  •  :i-»<-i  are  diagno.>M>tI  and  tn'aled  in  the  tir-^t 
ten  day^  of  the  infei-tinn  nearly  all  will  n-niver  with 
good  jnints.  Th<*  chief  factor  in  the  proilnrtiMn  <>f 
erippli'^  finin  tidnTfidnus  hip-jniiit  di-^^'an-  i^  ilir 
ran'le«-.-ne«.«.  of  |»h\ -ii-iaiio  in  nenjertim:  tc»  -lri|»  :iii«l 
exatnine  ilithireii  who  mmplaiii  >ini)ily  «>f  a  tin:)*  |.-«>- 
and    .•^tilYne-*-   abm;!    the    hip.      .\nother  facti-r.   thi* 

caiiM-  nf  many  ii<>af  li>  anil  of  great  deformitx .  i^  thi*  ab«<>lntt)\  unwarranted 
a.**Mjn>ptiiii!  Iiy  pli\  ^if-ian>  that  a  paiii  at  the  hip  m  <  liiMn-n  ini*an-  khki  \i\- 
Ti-M     p.  '.\7  \         lMMun>:iii^n>  nf  a  •»ini:le  ji'ir.*   praitit  all_\    n«'\er  exi-!-  in 

rhiMli I  \u»lii»«ii   tIh-  punitive  ."iirn-  of  «.ij.  }>  .Ii--.»-.j 

raII««I  I  ;i-i-  I'f   iliriiniati-rn  with  ^liirhl   pain, 
mittrnr  limp,  will  pn>vi'  ti»  U-  TnlN'nulnn>  lii| 

Sirni-  n«»  liaiin  tan  p<«»il»ly  n-Mjlt  fmm  iniiiu  liiati-  n-l  Tn  the  ji»int  it  i-* 
>tran::i-  tlui'  -**  many  pliy.-ician-'  ni-i;lert  fhe«^*  i  a.^-"  anil  Im:li1  ihem  with 
>ali«>lati-  wliilr  tljf  tuU-nMiIniis  pri»<-e-«^  *ti;i«lily  rnt'p>  mi  to  crippliuK 
di*f<irmiT\  ip.  oJ.'>  .  Thi*  diat:no<^is  i^  n-ually  ea«y  if  the  fundamiMital 
.•^ympTntn^  nf  mi  •.!  i  i.ak  Kii.ihii).  i'<e.iiiiiN  Ml  Tin:  i.imh    Kig.  4 !.'>).  iimi'Im^ 


I!  4         |k..,».r     l..|, 
•^'tt^   >:■  t    .ti.k\l «.tl. 

t(    r.c!.*.    ki>*«-   «*•   iii.al-lr 
'  |<i—    '•  f  irf!    .11   «>ikMiK 

.i.i."»'  •^iii-.^'f mill      |h"ii- 

■ ••■••.■ii\     «■!      fr«iiiir« 

-I".-!        ri      c -ni     valk.i.K 


i^"r«:ir.   '.*.'i  fM-r  rent    **i   "**- 
lit;-'  uiar  riL'idity  anil  inter- 
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and  KEFLEX  PAIN  are  noted,  especially  if  tc 
and  INDURATION.  The  methods  of  exarr 
these  symptoms  have  ali-ea<ly  been  disc 
cases  the  tuhereulin  tests  enumerated  on 
laboratory  test  made  by  inoculation  of  guj 
With  thorough  examination,  a  carefu 
suspect  tlie  -seriousness  of  the  condition  ai 
are  complete.  In  dotibtful  cases,  especi 
infants,  a  second  or  third  examination  mi 
element  of  voluntary  muscular  resistance 
case  should  be  diagnosed  and 
invasion    of   bone   tuberculosis 


Ffii, 


415.— l>iw?A*eiI  femur  abducted  Mid  rotated.    Oompai 

on  oppodjte  sidii 


proven  itself  otherwise.  To  the 
the  American  legal  phrase  and  say:  gui 
cent,  and  thus  gi-eatly  benefit  humanit 
The  X-ray  is  of  the  greatest  service  i 
culous  inva.sion,  often  revealing  a  tiefinite  f 
children  the  abundance  of  cartiluginaus  ti 
this  test,  but  taken  in  conjunction  with  cl 
Foggy,  uncertain  outlines  of  the  joint  are 
stages  it  furnishes  valuable  eviilence  as  U 
tive  location  of  the  diseased  head  of  the  I 
and  disappearance  of  a  considerable  porti< 
boy  whose  only  symptoms  were  limp  and  s 
and  rigidity  were  absent,  the  hip  being  fn 
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Differential  Diagnofl*. — Tbauma.  — 8pnunii»  ffinun*  and  rontunioDs 
will  give  lociil  puirt,  u^ndcmettit.  itwdling,  tfomcttmMi  ab«ceas»  and  a  Ump; 
but  the  hiKtury  of  '  '  '  "  'iv<*  Injn  ^^bfiMiro 

of  rttflex  inuj*ruhir  y,  will  It  ,  pniper 

dinf^osis.    A  laboratory  o\  naJ  xe^i  may  aimiHt.     pKRurtTHiciTin  aod 

AC1TT1  nTNOvrriH  frvquciiU,      w  irurh  injurien  but  in  tin?  furturr  eaaa 

suppuration  is  more  rapid.  In  the  latter  comiitiua  time  and  rmrrful  otiter- 
vaiinn  will  b«»  nfMr'd«ML  Fortunatrly  in  all  inflatnmaton*  ron«ljticiiM  tnfat* 
nrnt  by  riu»t  i«  in<Hctttod. 

iNFKmorii  KpiPHfftiTift  ASP  AirrnKin».~Infertiou»  epiphyittiif  Ui 
very  young  infants  may  occur  (mm  n  !4ciuj;hui|;  unibtlii*al  cord  cir  other 
eau«.    It  usually  rums  rapidly  to  fruppuration  and  iT<)uire9  pminpt  inters 


fku  4ia~Alm*»t  UAMl  «Lmi 


Liii>a.  Infeetjuus  arthnttfl  may  follow  meadea^  piMntnMiiEia,  dipliilieria 
or  any  axhautfting  dEieajir.  It  i^  ofu^n  miiaalGftii  f«>r  lyplKiid  f-^  *'•'  «*'Keii  ilie 
coadllion  ia  really  one  of  »pa». 

I-  -^  ition  u  mrt  with  to 

adu^»»  ^iMT-Jobit.     Af»  tW 

exigence  of  un^thral  ai!^hAr|i;e  b  apt  to  be  coneealed  the  surgeon  should 
be  on  hii*  fCuiirU, 

SAi:aii-tOAr  DinsAaa^^In  aaeroHliar  dia* 
l<«  ^  Biowment - 

ai  i<ical  diMomi 

pre<rnt«     The  X-ray  wiU  aaaipl  in  diagno«a. 
ehildhoovl. 

Cakiui  or  Tit«  lum.— nia<!  cariea  ean  be  dbtinfusahod  by  ita  local 
inanif«!ataticin9  and  tbe  abflenrr  of  the  flymptiima  uf  hi[i  diaeaae. 


e  the  tendemea*  will   tie 

ipwUI  not  here*'' 

rnpLni:  and  p^ 
Tbe  roodition  U  rare  in 
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Anterior  Poliomyelitis. -^At  the  ii 
sis,  tenderness  usually  exists  in  the  musck 
ia  sudden.  Later  the  limp  is  one  of  weakn 
lack  of  muscular  power,  exaggerated  mol 
ity,  cold  extremity  and  loss  of  faradic  e: 
diagnosis  clear. 

Congenital  Malformation.— The  t 
the  hip  is  first  noticed  when  the  childj| 

movable,  nM 
limp  is  occai¥ 
from  the  slid 
feraur;  the  g 
lordosed.  A 
the  position  o 
Fractur; 

AND  SePARATI 

of  the  neck  h 
blows  and  fro 
There  will  b« 
pain  and  mu 
f;reatly  aid  in 

Dry  osTE 
ease  of  adults. 

Rheumat 
Uiini  has  alreai 
Rheumatism 
symptoms  of 
teucleniess  urn 
ity  is  ubs<:;iit. 
ill})  (iisf^ase  wh 
early  stage  is 
tenderness,    bi 
syniptoras  of 
muscular  spas 
iloubtful  case> 
examination  v 

Spinal  C 


FlO.  417. —  Hip  iiTid  Kpinoj 
caritM  reAuUini  in  a.DkyU>.HiAiti  l>t)th 
regions  mukijig  loeumutiiun  iiupoe- 
Kiblo  except  osi  erutche.-*.  A  year 
later  osteotomy  »f  left  femiLr  ae- 
cured  an  upright  puaitiuo. 


some  eases  giv 
limping  and  fl 
tion  of  hip-joint  motion  in  caries  is  only  ir 
while  in  hip  disea.se,  flexion,  abduction 
Other  local  hip  symptoms  will  not  appeal 
and  possibly  kyphosis  at  some  region  of 
usually  arise  from  lack  of  accurate  exami 
in  the  psoas  sheath,  distortion  may  \ye  ext 
that  spinal  pus  may  burrow  through  the  o 
or  beneath  Poupart's  ligament  to  the  regit 
hip  abscess  or  secondarily  infect  the  joii 
often  coexist,  resulting  in  most  crippling  ( 
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Bursitis. — Inflamed  bursie  between  the  trochanter  and  the  gluteal 
muHcles  will  produce  local  pain,  adduction  and  flexion,  with  flatteninic  of  the 
buttock  from  atrophy  and  will  obliterate  the  natofemoral  create.  In- 
flammation of  the  iliopsoas  bursa  in  front  of  the  capsule  will  give  local  pain 
and  flexion. 

Strain  of  the  iliopsoas  muscle  may  be  mistaken  for  hip  disease  but 
flexion  of  the  thigh  will  relieve  pain  and  rigidity  will  disap|)ear. 

Hystkrical  Hip. — In  neurotic  adolescents  the  diagnosis  of  real  from 
exaggcnitcd  symptoms  is  often  only  determinable  by  re])eated  careful 
examinations  and  the  recogniti(m  of  all  the  various  conditions  presented. 
Kxpres.sions  of  si>eech  in  reganl  to  the  amount  of  pain  pnNiuced  by  volun- 
tary ami  involuntar>'  movements  will  be  out  of  pmportion  to  the  accom- 
panying facial  expressions,  especially  if  the  attenticm  is  engaged  in  other 
ways  (p.  oOO).  Other  hysterical  manifestations  will  also  exi.*<t.  muscle 
atrofihy  will  be  absent  except  from  disuse  and  the  X-ray  will  dischise  no 
caries  of  joint.  The  tulx'rculin  test  will  give  no  rcartion  and  in  the  later 
stag<»s  ether  will  show  that  there  is  no  bone  ankylosis. 

Treatment.— The  treatment  of  tuberculous  hip  dist»ase  is  the  same  a^ 
that  scheduled  on  page  379,  i.  c, — 

I.  Abortive. 

II.  Hygienic  and  remedial. 

a.  Sunshine  and  fresh  air. 

h.  MtMlicinal  and  loral:  radiotherapy,  etc. 

i\  Bier's  elastic  passive  ron^v<tion. 

</.  TulN>rculin  vaccination  with  op.Hinic  n^gulation. 

III.  IVotcMtivc. 

a.   Itcst.  fixation  and  traction. 
fi.   .MtM-ha!iic:d. 

IV.  Corivction  of  «»arly  th-formily. 

n.  (iradual. 
ft.   Uapid. 

\'.  <)|M'rativc  tn»atment. 

(I.  X-ray. 

h.  Tn^phining  and  ignipuncturr. 

r.  Aspiration  and  injection. 

(i.  Incision,  arthrotomy. 

t\  Krasion.  curetting  and  drainagi*. 

/.  Kxcision.  arthrcctomy. 

</.  Amputation. 

VI.  Treatment  of  absces.«<es  and  sinuses. 
a.  ('ons«Tvativi»  treatment. 
/».   .V-^piratii*!!  with  injection, 
r.   liiii<*ion  and  cun>tting. 
</.   Drainage. 

('.  Sinuses:  stimulation  and  n^moval  of  granulation  tissue. 
/.  Hismuth  injections. 
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VI L  Correction  of  lat^  deformity  and  ankylosis. 

a.  Forcible  eormction  and  tenotomies. 

b.  (Jsteotoniy. 

c.  Excision. 

d.  Arthroplastic  fascial  flaps  for  ankylosis. 

I.  Abortive. —  II.  Hygienic  and  Remedial. — The  abortion  of  hip 
disease  and  its  control  by  sunshine  and  fresh  air  are  of  the  utmost 
importance.  For  the  dinrusRion  of  these  portions  of  the  treatment,  the 
reader  is  referred  to  page  3S0. 


Fia.  418.^Exteanon  by  weight  and  pulley  on  wheeled  litter,  perniittitig  out-door  life.  (Mfrrill.) 

The  out-door  life  stands  first,  since  recovery  depends  entirely  upon 
the  amount  of  inherent  resistive  force.  Food,  sunlight  and  healthy  environ- 
ment are  es.sentiul.  Cure  depends  largely  upon  the  wise  oversight  and 
management  of  the  case  throughout  many  years.  Unfortunately,  chronic 
cases  are  apt  to  drift  from  one  surgeon  to  another  and  rational  continuous 
care  is  interrupted. 

III.  Protective  Treatment.  —  IV.  Cohhection  of  Early  De- 
formity.—Protective  (see  p.  3^4). — (a)  Rest,  Fixation  and  Trac- 
tion,—  Rest  to  the  inflame<l  and  infected  hip  is  the  essential  element  in 
treatment,  not  the  i^st  that  is  oiitaiaed  by  allowing  the  child  to  roll  about 
the  bed,  rvin  through  the  house,  play  with  companions,  and  drive  the  sore 
head  of  the  femur  into  the  sore  acetabulum  hundreds  of  times  in  the  day, 
but  absolute  and  uninterrupted  rest. 

Hecumrency  on  a  bed  or  tray  or  betl-frame  or  stretcher  or  on  wheeled 
litter  (Fig.  422),  with  horizontal  traction  and   the   distraction  of  the 
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fUkflitive  joint  suifaeea  ai«  sbimhiu^ly  ot*ee«(MHT  during  tlv^  painful  ai 

inflHintuatory  stajre.  This  letiaemnic  of  joint  preiwure  w  of  prpal  wrviec  in 
iliiiuni^htng  tnuMnihif  spiudti,  nrlunnng  |MUU^  iliurt4?liing  tlu*  rourni*^  of  tlie 
ilmm!4(*  aiiil  [irevontiuf;  absoryition  of  acetAbulum  aniJ  p^ithnlo^rat  ilUli 
ention.     Thtn  n^ai  .nhouUl  )>c  alh4otut«' an<l  Khould  •  lhtt€  numihi 

after  the  liisappraranct?  of  all  pain.'      It  i«  bp»t  ;  by  plarii 

thr  chilli  upon  a  beij  tray  ur  sirftchrr  iiplint  (Fi|s.  .itii,  p,  422^  from  whirl 
hi?  tfhouhl  not  be  rcmuvcd  ntght  or  day.  Thin  imy  or  fmnir*  oblong  in  i^hap 
utid  fw^veral  inrhei  longer  than  the  child,  may  be  nuule  of  galvanixrd  gf 
pij)e  onc*h«lf  to  thrw-quartor  Inchctt  in  di  "T  of  Imr  Inin,  t»r  hirkoi 

wood;  or  ft»r  infants,  of  bamboo.    Afroi*>  I'lchrd  ranvaw  or  ^tronj 

muHlin  IfM'cil   tightly  to  thr  t«ide  bar»,  tl^  two  attiiotm  being  H^piiraled 
several  inches  oppo«it<?  the  anua  to  ()crmit  rN-»i-'- " 

HfiBizoNTAL  TRAcnox  EXTKKt^ioN'  Ifl  ma*  i  pAffing  civrri  nul- 

i  ,  ,  <>pr  fmi 

lipping  frr)ni  the  gnxive  and  prudueing  violent  jar  of  ihe  lup. 

iater&l  BiripSt  extending   from  the  peKikeum  and   Imrhu  <»i 


Vm,  4111— ir  hip  UhcuLlMfftMRlal 


Ht^tm  wi«K  fM^t^J^H*  mmtl  i»uU*f 


wiMMlcn  or  metal  cmw^^iecv!  faekm  tbff  fnoi^  «ui  \:\sr  n  f\n\i  )<ti-^i<  fo 
traction  lUg.  -119).     MolffldD^  tine  oxide,  rubber  or  h»hurv.    |  r,  »,-  f,,., 
lie    varied    n^   lH>rne    by  ilifferr^nt    «kinj»,      TKe    rirniruf*  r<  t  u^ 

fitripfi  of  adbcaivi!  plaater  ahould  be  Kpindly  appti#"'    >•*     -   a  i  i.-  .....  .^n 

eopeeially  abow  tha  beal,  may  mmlt  in  tedinui»  ui  cn*er  the  tend 

i^B.    TKe  fcKil  an  well  w  iUf  leg  and  thigh  9»h'  '  iged      ff  li 

In  berooiefl  irntated.  an  overgmiier  or  old  5%ho»  lirneath  t 

k  ran  \m  um*ti  tem^»ormrily  or  for  night  exteniQon.  If  ihe  nf  ripa  ei 
^  a..T  aa  high  a»  the  knee  the  rontinued  trmrtion  on  the  capsular  liga 
will  t«milt  in  elonjcalion  and  future  inataliility  of  the  ki»er-joint.     T 

ihesiw*  ■  ^»  !»  CM' 

iplkd  lugh.     1 

faat^MK)   to  a    «  i*  wouden 

abcmld  be  only  8^<;..'  .^  ...«y  long  tt*  * 
amount  of  wt*ight  will  be  i^gula^ 
%'  -U  m\\  uH^ially  suffice,     it* 

(.  -I  each  anp  grnrm!!v  ti^^il 

ahould  be  inereasrd  • 


^•d»  then  di^        * 
;it   the  loWi'  a} 

ero^  bar.     Tlie  extcni>ion   rrcM»4iar 

i   Iwti  to 

I-  t 

1.  or 


il,m 


WiHanl.  Kmt  York  Umd,  Jotir^  %UU  tfM;  Tvaia.  Ahmt.  Onk. 


l^  li 
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lateral  traction  added.  In  private  housei 
may  be  easily  used  for  weights.  Tractioi 
of  the  hip  deformity  (Fig.  420),  otherwij 
pulley  wheel  should  be  lowered  one-qui 
may  be  comfortable  to  hip  and  lordosed 
excoriated  under  the  adhesive  plaster,  ti 
rarily  maintained  by  applying  a  firm  gaua 
ing  and  dusting  with  zinc  oxide  powder, 
are  then  at  once  applied  outside  the  banc 
skin,  another  form  of  plaster  should  be  si 
usually  less  irritating  but  is  not  as  adhesi 
may  be  successively  teisted. 


Fin.  42n, — Trftction  ^Tioulri  b«  comfn«nc«d  in  the  line 
dQeH:]U&rt«^r  inch  daily.    Btrsight  extonKion  will  give  pam  u 
periaeum  to  preveui  MtxetcliinB  of  knee  llgaxDentjs.    Pulley  % 

When  pain  is  not  relieved  by  tractioi 
it  usually  means  rapid  de.struetion  of  bom 

Counte  rex  tension  may  be  made  by  < 
or  of  the  bed,  or  by  perineal  straps  foste 
frame  and  passing  over  the  abdomen.  SI 
are  usually  needed  to  maintain  the  dorsal 
from  raising  its  body;  or  the  night-gown  a 
to  the  mattress  by  blanket  pins.  One  gre 
the  fact  that  upon  it  the  child  can  be  carri 
or  placed  under  the  trees  with  stretcher 
Belter  still,  it  can  be  placed  upon  a  wh€ 
continuously  night  and  day  in  the  op>en  b 
traction  is  accomplished  by  the  same  exte 
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frame  is  uaed,  but  does  not  permit  the  same  amount  of  out-door  life.  In 
hospital  wards  connecting  with  a  large  sun-porch  and  with  beds  provided 
with  five-inch  whcc^ls,  air  and  sunshine  by  (lay  and  fresh  air  at  night  can 
readily  be  secured  without  disturbing  the  patient  (Fig.  151.  p.  234). 

A  phi.'^ter  \x^i\  also  makes  a  firm  fixed  sup|K)rt  (Pheli>s).  A  board  ia 
cut  to  corres|>on(l  to  the  shape  of  the  boiiy  ami  legs  of  the  child,  but  longer 
at  the  f(^t  and  a  little  wider.  The  body,  legs  and  the  padded  boanl  are 
then  envel<>|)ed  in  plaster  bandages,  making  a  W(Hi(h*n  and  plaster  bed.  The 
front  half  is  rut  away  and  makes  a  removable  lid  for  Distraining  the  child.' 
It  is  especially  of  value  in  disease  of  both  hips.  Kxtensinn  may  be  made  by 
adding  foot-pieces.  The  wire  cuirass  of  Sayn«  or  i^»nnet.  enclosing  the 
jM>sterinr  half  of  head,  body  and  legs,  is  also  efTertive  but  ex|)ensive. 


Vui    421. — S}ii»rt    •|nm    |>lA*t^r<.r»«t    f^^r    fixAiiiin 

uf  liip.      L^:   :i\i.ic  i  ^Uiiit;  line. 


\  r..     4J. 


Uii>r»x  lo  (uut. 


In  ri'stlrss  ras4*s.  additional  fixation  ran  1m'  MM-un'tl  in  U'd  by  banilag- 

ing  to  xhv  body  from  axilla  to  foot  a  loni;  u lt>ii  >pliitt.  <ir  by  lari;i*  heavy 

saiid-bairs.  A  planter  hip  spira  e\t«-n<iiiii:  l'ri«in  tlnirax  to  kntt*  or  f<N»t 
will  ai>(>  ti\  tin'  hip.  or  binder's  boanl  <»r  It-atluT  may  In*  ui^d.  or  a 
Th<»ma.s  pi»^tirinr  bar  may  U»  applied    I  i;:    IJii.  p     ITti  . 

i'»^  .MK<M\\ir\i.. — The  en«ls  i«i  U-  «iiii*i. Und  in  the  mechanical 
manai:>*ini*ht  nf  a  I'a.s*  of  tuU*rrulou**  hip  di'^'a-^*  :in'  protection,  tixalinn 
and  trai'iii»n. 

-\MUM.\\r    TuKArMKNT;    rt»KTATI\K    A  ri'\U  \  fl  '».      •!      Cki  TtllKs    AMI 

UuiU  Shiik;    h\  rix.\rio\  Spi.im^;  w  Th\«ii«i\  ,•^|■l.l^^^ 

M^    TiiKKK  sio.NTHs  .\rrKK   TiiK  i»>'«.\iimn   mf  AM.   rAi.N   and  acute 


Trniw.  Anwr.  Ihth.  .V.nihk'  .  lv*I.  p.  SJ. 
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symptoms,  and  especially  if  out-door  life  cannot  be  properly  secured  on  bed- 
frame  or  litter,  the  child  should  be  i>erniitted  to  move  about.  Crutches 
and  a  protection  splint,  with  a  high  shoe  on  the  well  foot  (Fig.  423), 
and  with  the  diseased   leg   acting    as  an  extending  weight,  will   permit 

a  moderate  amount  of  exercise  in 
the  sunshine  ainl  open  air.  For 
several  years  the  weight  of  the 
body  must  not  be  borne  upon  the 
disease* i  joint. 

(b)  Fixation  Splints.  — 
Fixation  of  the  hip  and  its  pro- 
tection from  injurious  falls  and 
concussions  are  the  methorls  most 
frequently  employed  both  in  the 
United  States  and  in  Europe.  The 
traction  splint  is  also  a  protection 
splint  and  enforces  a  certain 
amount  of  fixation  but  not  to  the 
extent  of  immobilization.  The 
latter  is  known  as  the  American 
method  of  treatment  and  has  many 
able  advocates. 

Fixation  of  the  hip  may  be 
rheaply  accomplished  by  a  plas- 
ty k-of-P  a  ris  spica  extending  from 
the  thorax  to  the  knee  (short  spica) 
(Fig.  421)  or  to  the  foot  (lung  spica) 
(Fig.  422).  The  body  is  supported 
on  a  pelvic  stool  (Fig.  166,  p.  247) 
w  Idle  traction  is  nuule  upon  the  limb 
ami  maintained  until  the  bandages 
have  thoroughly  hariiened.  Break- 
age (jf  the  cast  at  the  groin  may  be 
prevented  by  inserting  hmgitudinal 
tin  .strips  between  the  foUls  of  the 
bantlage  and  by  many  reverses  and 
rumplings  of  the  bandages  in  the 
groin.  St>le  leather  or  felt  or  bind- 
er's board  or  tin  may  be  used  in 
place  of  the  spica.  These  splints 
may  be  permanent  or  removable  ac- 
cording to  the  stage  of  the  disea.se. 
A  fixation  splint  is  open  to  the  objection  that  the  sitting  position  is 
uncomfi>rtuble  except  upon  the  buttock  of  the  well  side  antl  with  the  body 
thrown  far  back,  and  defecation  is  troublesome.  In  conjunction  with  a  rigid 
splint,  crutches  an<l  a  high  shoe  on  the  well  foot  give  excellent  protection. 
In  Europe,  patients  are  often  allowed  to  walk  about  upon  a  short  spica '  but 

'  Wilson,  Trans.  Interaat.  Congress  Tuber.»  Wash.,  D.  C,  1908;  Amer.  Jour.  Orth, 
Surg.,  Nov.,  1908,  341. 


Fio.  423.  —  Thomas  hip  «plmt  with  p<wt*rinT 
bare\t«uding  from  thorax  to  leg  above  ankle,  lixiuK 
hip  and  knee.  OheatK  thifth  and  leg  retoinitig  batirii^ 
with  flupporling  strain  over  shoulders.  Hi^b  shoe 
on  well  foot :  alNO  cruNshea. 
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ankyloHiH  and  shortening  usually  result;  the  benefit  lies  in  the  protertive 
fixation,  not  in  the  weight-bearing.  If  steel  lateral  uprights  extending  U*Iuw 
the  fi)ot  are  incorporated  in  the  east,  ratrhet  e\t4'nsion  may  in*  add<'d.' 

The  iM'st  ty{M>  of  attd)ulant  fixation  splint  is  the  iM»TKi(inu  hah  op 
Thomas  (Tig.  12.'};.  This  ran  Ik»  nnistrurletl  by  any  prartititiiuT  and  a 
blacksMiith.  Malleable  iron  is  U'tter  than  ste«-l.  as  it  diM^s  nttt  spring  Imt 
n*tains  its  sha|M^  unless  nioKle<l  by  U>nding  irmis  (p.  '>r>7)  nr  by  firm  hand 
pn»ssun'  ovrr  a  ful<Tuni.  This  |>osterinr  bar  f'>r  rhildn'U  >liould  In*  i'^  by 
i  of  an  inch:  for  adults  )  by  1;  should  evtciul  fmni  thorax  (far  enough 
below  the  axilla  not  to  interf<*n»  with  rrutchcs  in  the  axillai  tt»  the  h»wer 
third  of  the  calf.  Four  hoop  iron  strips  an>  attached  at  right  aiigh-s  to  the 
upright,  one  to  entin*ly  surround  the  chest,  one  tlit*  lower  Mai>t  line,  one 
to  thrM»-<|uarter  encircle  the  thigh,  and  one  to  half  .*«urroun«l  the  leg. 
These  bands  an*  covered  with  leather  and  fastened  in  front  with  htraps  and 
buckles.  The  original  Thomas  splint  was  fastened  by  liaiidagi's  in  front. 
The  po^leri«^r  bar  should  lx»  lK»nt  Iti  til  the  deformity  <»f  the  hip,  but  should 
NOT  follow  the  lordosis  of  the  spine.  Th<*  hip  angle  of  the  splint  is  straight- 
ened as  deformity  less(*ns.  The  weight  t>f  the  limb  in  A\alking  inaintainH 
very  ronsiderabU*  amount  of  tracti(»n.  A  mori'  comfortable  sphnt.  .\gnew*H 
modifli-ation.  consists  in  attaching  the  fMisterior  bar  to  a  stitT  leather  corset 
molded  ov<T  a  ca>t  of  the  thorax  and  jM'lvis.  The."^"  fixation  splints  may 
In'  worn  in  ImmI  with  traction  extension.  The  mop'  complete  and  uninter- 
rupt4>d  the  fixation  the  less  likely  is  ankylosi-*  or  suppuration  t«>  i>ccur. 
.Vnkyhisis  is  a  pathological  condili4»n  the  n-sult  of  dis(>a.*<«',  not  of  im- 
mobilization. I'lifitrtunately.  absolute  fixation  of  the  hip  is  im|N»>.xible; 
if  it  could  Ih'  ar(Min)]>lishetl  far  mon>  hips  \\4iuld  lie  cunvl  without  ab- 
scess<'s  and  having  movable  joints.  Pn»longed  n*st  of  a  joint  i>  not  if  iXy<At 
injurious.-  If  tlu'  tuU»n'ul«»us  infection  ran  Iw  arn-sted  ami  mixeil  iiifertion 
pn-vented,  the  ji»int  will  n»cover  with  motion. 

\r)  Traction  Splints.  Traction  and  the  trai-tiou  >plint  an>  i-on- 
siden'il  to  Ih*  the  tvpiral  metlioil  of  in-atment  in  the  I'nited  States,  but 
fixation  ahil  j»rote«ti«»n  im-thods  by  ]>la.'<t«T  and  by  bar  sj»lints  an»  us<»d 
by  very  many  .Vmeriran  surgiMUis.  Horizontal  traction  with  ailhesive 
strip>.  pulley  and  wei«:ht  tlurini:  the  acute  >tagi'.  i-  aliim^t  universal:  later, 
ambulatory  iiH'tho«ls  vary  with  the  id«'as  of  the  >uri:ii«ii 

Then-  an*  many  f«irm>  of  traetiou  splint>.  barnil  upon  the  prim-iple  of 
extension.  riiunteri-\teii«.ion  and  lateral  tra'tii«n  The  U^wj:  trartii>n  splint 
of  Ta>l««r  "-r  «if  Savn*  an*  tyjN's  j  Fig.  I- I  .  Tin*  M-riou-  objrriuui  i-*  that 
they  I'xteiid  •'H  -li::lit  a  di>tanre  alnivi'  the  hip  that  pnijx  r  r-upporl  and  pn»- 
te«-tii»ii  are  III. I  xTUp'tl  to  the  joint.  Thi-  ma>  U'  partiall\  obviateil  by 
en'riiii;;  a  ImmIv  xeetitin  exti'iuiiiii:  to  th«'  tli»«r.i\    I  ii:.  IJ'i 

\  -troiii:  -teil  |i«-l\ir  band  encircli'>  l"'i!-!irili>  i-f  thi'  |n-I\i«.  alMivi-  the 
troi  |s:iiitrr-  T\\«»  ipiii-fla-lic  padih-il  wiM»iii::  i-^riiiral  -trap>  an-  atlaihed 
to  ihi^  by  bipkl*'-  near  the  lati-ral  bordiT-.  '"»  that  the  *irap»  -hall  not  pn*i*a 
tip«iii  tin-  viiha  iT  -rn»tum.  The.H'  strap-  an*  n'a!l\  •  ••iinier-4*xt4'ntiing 
jHTiin-al  I  riil'hi--.  From  the  |ielvie  band  ••Xteini-  a  ^tn-isi:  -t^-el  rod  down 
tin-  iMit»-r  -id«'  of  the  li'i:  anii  two  inrhe-  U-hiu   the  -olr  nf  the  ft'ot .      This  Tin\ 

'  \|.|-..tt  :iti>l  Piiicn^v  Jour   .Vintr    Mt-^l    \..».<- .  VM^.  I.»7 
'  PImI|h*.  Tmii"..  .ViiMT.  Mrth   .W»ir  .  IvU.  p.  sii 
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is  provided  near  the  bottom  with  ratchet  extension  worked  by  a  key  or  by 
set-screw.  The  lower  end  of  the  steel  is  bent  at  right  angles  with  the  shaft 
and  soled  with  leather  or  rubber.  To  the  steel  sole  plate  are  fastened 
two  straps  for  downward  traction  upon  buckles  attached  to  adhesive 
plaster  strips  upon  the  leg.  These  traction  many-tailed  straps,  of  strong 
moleskin  or  swan's-down  plaster,  should  extend  above  the  knee  to  avoid 
stretching  of  knee  ligaments  and  should  be  secured  with  bandage.  The 
serious  objection  to  adhesive  plaster  is  that  it  often  irritates  the  skin 
and  also  interferes  with  massage  and  with  cleanliness.  These  plasters 
require  frequent  changing  to  prevent  excoriation,  but  care,  anointing  and 


Fio.  424. — Long  Taylor  hip-aplint  with  perineal 
8trap8,  extension  ratchet,  and  foot  plate  attachable 
by  buckles  to  adhesive-plaster  strips  applied  to  leg. 


Fio.  425. — ^Taylor  traction  splint  extende«i  to  tho- 
rax to  secure  better  fixation  at  hip. 


powdering  will  guard  against  ulceration.  In  place  of  adhesive  plasters^ 
a  shoe  with  buckles  on  each  side  facing  downward,  to  be  attached  to  the 
sole  plate  straps,  obviates  this  objection  and  gives  an  equal  amount  of  trac- 
tion. The  webbing  perineal  straps  are  best  covered  with  rubber  tubing  as 
it  is  readily  cleansed,  but  leather  or  cotton  flannel  may  be  used.  The 
perineum  must  be  washed  daily  and  bathed  with  alum  and  alcohol,  fol- 
lowed by  liberal  dusting  with  zinc  stearate  or  talcum  powder,  until  the  parts 
become  accustomed  to  pressure.  A  portion  of  each  day  should  be  spent  in 
bed  with  extension.  In  acute  cases  the  pelvic  band  should  be  fixed  to  the 
upright,  but  in  receding  cases  the  upright  may  have  a  joint  and  an  abduc* 
tion  screw,  with  backward   pull  of   strap.      For   hospital  use  a  cheap  " 


TRACTION  HIP  SPLINTS. 

form  of  appliance  *  is  made  by  solid  upright  bar  (Fig.  426) .     Other 
are  shown  in  Figs.  427  and  428. 

In  case  of  relapse  or  pain  the  patient  should  at  once  be  replaced 
bed-frame  or  litter  with  traction.' 

In  locomotion  with  crutches  and  a  high  shoe  on  the  well  fo< 
traction  splint  adds  slightly  to  the  extension  produced  by  the  susp 
weight  of  the  limb,  but  if  used  for  walking  it  fails  to  prevent  cone 
of  the  Joint  for  the  reason  that  at  the  vital  moment  when  weight  is  bi 


Fio.  426.— Upright  solidly  fixed  to  pelvic 
band.   (Thorndike.) 


Fio.  427. — Another  form  of  hip  Bplint  witli 
extension  at  frnit  and  perineal  strap 


to  bear  upon  the  perineal  straps  the  ankle  straps  are  loosened.  Fj 
with  adduction  and  limited  motion  is  the  usual  result  after  yet 
treatment. 

Lateral  Traction.  —  When  more  absolute  immobilization  o 
joint  is  necessary  it  can  be  accomplished  by  traction,  not  only  i 
line  of  the  femur  but  also  by  lateral  traction  in  the  line  of  the  nccl" 
also  by  fixation  from  thorax  to  foot,  together  with  the  use  of  en 
and  high  shoe. 

Every  splint  requires  for  years  the  close  superviision  of  the  sui 
A  case  recently  came  to  the  office  wearing  a  Taylor  traction  spli 


*  Thorndike,  Trans.  Amer.  Orth.  A.ssoc.,  Sept.,  1803. 

*  Brackett,  Trans.  Amer.  Orth.  Assoc,  vol.  ii,  207. 
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which  the  knee  retention  had  been  secure 
of  a  wide  pad.  This  webbing  had  not  paai 
it  and  had  so  absorbe<i  the  internal  vas^ 
extended  to  the  bone  to  the  depth  of  two  6 
Convalescent  Splints.  —  A  y| 
DISKASE  have  passed,  eautioun  testing  of  tl 
begun,  While  still  walking  on  crutches  a,ni 
a  little  weight  may  V>e  progressively  borne  n 
Later  the  morit  comfort  able  protective  spUr 

The 
in  st 
over 
are  i 


Fin,  428. — Hip  j'pl  int  cxH^mlinn  to  chest.    Kui 
cap  should  Ht  over  coudyle,  tiot  over  tutisclen  of       joint 
lliigh,  can  \ 

tioci 

by  a  joint  attached  to  two  steel  Y-shaped 
a  movable  drive  bolt  and  socket  this  ji 
clothing  iluring  locomotion,  and  unlocked 
a  much  more  comfortable  position  than 
This  splint  protectK  the  joint  during  wn 
pressure  from  the  hip  and  only  allows  mot 
The  Taylor  convalescent  hip  splint  is  i 
conservative  treatment  are  seen  in  Figs.  4 

»  Willard,  Convaleacent  Hip  Splint,  Phila.  Me 
8urg.,  June  7,  1880. 


OPKHATIVE  TREATMENT, 


4S1 


IV'.  GoNaEcnoK  or  KAitLY  Dcfokmitt— (o)  GrmdunL— If  the 

deformity  h  due  oply  to  the  npflpx  muscular  spAam,  U  will  •lowly  itij<«pp(»ar 
if  hurixoDUl  tructifin  i»  tuadc  in  the  linp.  of  thr  i>BroRMlTY  and  iht*  chuni^ 
toward  the  straight  line  made  slowly  and  pcredirt* 
ently,     Th**  Kurgpon  must  not  be  dpr<»ived  by  tht* 
cunipen**alon'  lordosis  (Fig,  410,  p.  US). 

{h)  Rapid. — In  th«»  hand»  of  a  rautioufl  Fur- 
geon,  partid,  bIow,  cjireful  curn^rticm  of  Oxtt  flexion 
and  adilurtiou  may  be  nmde  under  aneatheiiU,  but 
idl  violcnre  in  dangerous,  WB  fn^nh  inflammatory 
troubles  may  Ix*  added.  After  thiJ*  operation  a 
pl;fti»ter  i9pira  tihould  be  at  cuire  applie«l  in  the 
corrected  position. 

V,  Operativi:  Treatment.— If  the  diaimoei^ 
htm  b€»en  made  early  in  lh< 
tive    treatment    by    nsnt    . 

a  applied  at  the  omiet  oi  the 
dii^a«e,  operative  treatment 
will  seldom  be  requinpd,  an 
1 !'--«'  caM^jt  will  n*r<iver  with 
L  "1  movable  joints  <Ki;r'* 
4:f2.  rSA).  In  private  } 
tire  operation  i*  rarely  m-^  *i»  •* 
when  the  eaae  haa  been  ifeen 
-M-v  1..  ,..'  -  ■  .  Medir 
r-'i:'  .  ^'1  .1,.  I.  >'aM*fl 

(oniing   tale  to  the  5ur|;eon, 
long  treated  (or  rikeunaalUni 
and  other  iliaeaaea.  in  e\tremely  painful  involi^e- 
•  -ft  -    -,  f  ' . .  '  '    "  "  -.-veir  PiJ''    '         -tia, 

iM    .  .  I.-. ,  -  rnal  de^-.  'fi»t 

ofrraiive  meanuifM  will  ill  ten  beeomi?  neeenwir>*  Mm 
Have  limb  f»r  life, 
TIm*  Hideetion  ol  cA»m  nnfuirintf  operation  L*  a 
^tion  r\  X-ray, 

iiand  th.  iirpeon 

^mSk'     ftiid  a  careful  eonjiideration  of  all  the  ronilttiooa 
*  riividuai  ca*e.     Intheprr     •  •  -^ite 
knowledge  it  b  itxeemliiik.  idt 

h  raaea  will  progma  to  nnrover)' 
ne  auppurali^T  and  cWtnirtivr. 
If    tbe    btter    eacea    eouhl    be    tbua 

many  lirea 

V       X*rav 

•1^ 

•  d. 


rndcmbtedly 

ieWted.  an  early  operation  won*  * 
aJid    prevent     tnnrh    rnpplinr 
ahadowgran 
bonea  anp  sn  eartilaginocia  that  aeru 

tnerNuIng  riae  in  temperatuie  will  always  lead  to  a 
fomation  and  nixed  infeeticNi.     Palpation      "    ' 
ity  til  a  cvitaio  ana  of  the  periarlicuUr 
nt 


of  pua 
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pressure  is  made  in  the  line  of  the  muacies,  not  across  their  fibres.  Pain 
and  local  tenderness  will  be  increased.  The  escape  of  pu.s  from  the  capnuJe 
may  be  indicated  by  a  change  of  position  of  the  femur  from  abduction  to 
adduction.  The  direction  taken  by  the  pus  will  depend  somewhat  upon 
its  point  of  origin,  more  upon  the  resistance  that  it  encounters  (P'ig.  434), 
It  may  make  its  way  forward  above  Pou part's  ligament,  especially  if  the 
acetabulum  is  involved.  It  may  work  directly  forward  from  the  joint, 
inward  to  the  adductor  region  (Fig.  434),  outward  above  or  below  the 
trochanter,  downward  in  front  or  to  the  out^r  side  of  thi^ch  (Fig.  435); 
backward  into  the  buttocks  or  rectum.  In  long-continued  suppuration,  a 
dozen  or  more  sinuses  may  exist. 


\  11 


Fio*  4^2. — Amount  of  inwartl  rotntinn  s«*curf*l  after 
coDservativ*'  trfatrntniT,  (if  liiptli>«<"iiM»,     (Vtniiig.; 


Fio.  4S3. — Amount  of  flexion  scseurtxi  ftfii?r  con- 
servative treatment  of  hif»  dtMfaae.     (, young.; 


When  inflammatory^  elements  have  not  been  adtled,  the  tutx'cculous 
infection  may  become  encapsulatetl  and  caaeate  or  liquefy.  Even  when 
large  destruction  of  head,  neck  and  acetabulum  has  occurred,  visible  signs 
of  pus  may  never  present  themselves.  Occasionally  a  large  tuberculous 
mass  of  tissue  will  slowly  make  its  way  to  the  surface.  If  nuxed  infection 
takes  place  after  opening,  suppuration  will  be  greatly  prolonged  and  the 
sinuses  will  f>ersist  even  after  bone  caries  has  ceased  (Fig.  436).  Schwatt* 
summarizes  his  excellent  article  by  stating  that  the  treatment  of  a  sterile 
abscess  should  be  protective  and  hygienic:  that  neither  prompt  eradica- 
tion of  all  abscesses  nor  the  let-alone  policy  .should  be  indiscriminately  fol- 
lowed but  that  removal  of  pus  is  advisable  in  selected  cases. 


» Scbwatt,  Inter.  Clinics,  vol.  ii,  Series  19,  177 
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(a)  X-ray, — The  ndvantagf  of  tbr  X»r»y  in  cleti^nniiiijig  ihe 
anuiunl  of  iiL^a«?  is  very  important,  ii«  has  been  set  forth  on  page  6,  hut 
aa  a  iherapeutic  agent  the  ray»  have  not  proven  of  much  3«*rvicr. 

(6)  Trephining  and  Ignipuneturc—  Wheo  h  bpeoinei 
pofiiibie  by  the  rlinirril  {<yn  'an  X-ray  ijelitvi  '  ifrnoie 

with  accuracy  the  exact  tu'  u«.  the  early  t^  ^  eoufE* 

lug — focal  entiq^ation — of  an  entire  articui^ir  foeua  in  neck  or  trochanler 


rM    tu      Hill  iiMii—  nipMiiai  la 


will  be  helpful.*     At  the  pn»«eDi  tinir,  unfnrtunatelv,  arrurary  b  flill  im* 

-  thai  irtU  modify 
1^  ftil  U  jufit  aa  ofl^D 
ar  St  the  luMe  of  th» 
^rfaivfl  anil  wrib 
ama,  a  onr-fourtb 
uuth  tn*phijie  opening  may  be  made  from  ibe  uul«^r  lide  of  the  troehajiterie 


poMibie  and  the  operative  aurjeeon  mil  fiml 
l^i  prevtoua  ctMiduiioiia.  A  «kiaitrani  ^^  ^ 
laialiRailliiit,'     With  leniieraeflB  ovi^r  th* 

a  *l'        ■       .    •     . 


Califoniia  0lala 


U^txU,  imiJ. 


484 


IHP-JOIXT  DISEASE,  TUBERCULOUS. 


surface,  the  instrument  being  carried  in  along  the  line  of  the  axis  of  the  neck 
until  the  area  is  reached;  then  a  small  curette  may  be  u.sed  to  dear  away  the 
diseased  tissue,  and  tincture  of  iodine  injected.  The  wound  can  be  closed 
loosely  without  drainage  if  thorough  asepsis  has  been  employed.  The 
unfortunatp  part  of  trephining  is  that  it  is  impossible  to  decide  absolutely 
that  all  diseased  tissue  has  been  removed,  hence  recrudescence  and  exten- 
sion of  the  disease  is  not  uncommon. 

Tunnelling  and  cauterization  of  the  longi- 
tudinal axis  of  the  neck  of  the  bone^gni- 
puncture  —  is  similar  in  its  procedum  to 
trephijung  but  is  subject  to  the  came  uncer- 
tainties of  complete  removal.  It  is  possible 
that  the  actual  cautery  so  frequently  used  in 
former  days  for  the  ti-eatment  of  this  disease 
sometimes  penetratetl  the  bone  ami  io  addition 
to  destroying  the  bacilli,  required  so  long  a 
period  of  subsequent  rest  that  benefit  resulted. 
[c]  Aspiration  and  I  n  j  e  e  t  i  o  n  .— 
Early  aspiration  sometintes  prevents  suppura- 
tion. If  cleanly  done  it  is  a  safe  operation. 
A  strong  needle  of  large  size  may  be  entered 
in  front  of  the  joint,  halfway  between  the 
anterior  superior  s|)ine  and  the  femoral  artery, 
or  in  the  rrar.  The  early  withdrawal  of  fluid 
and  its  bacteriological  examination  are  im- 
portant. 

Various  injections  have  been  employed  in 
tobL^rruloits  hip  disease.  While  there  is  no 
serious  objei-tion  to  their  use  the  experience 
of  the  author  Is  that  they  exert  but  Uttle 
iriliiience  upon  the  course  of  the  uifection. 
ludine,  formalin  2  per  cent,  in  glycerine, 
iodoform  in  sterile  oil  or  glycerine,  carbolic 
acid,  aufl  zinc  chloride  have  been  used  (p.  396). 
These  substances  have  some  power  in  destroy- 
ing bacilli  but  they  act  chiefly  as  foreign  bodies 
arousing  and  stimulating  the  resistive  powers 
of  the  region.  In  the  effort  of  the  repelling 
cells  to  rid  the  area  of  the  intruder,  the  infecting  tuberculous  elements  are 
incidentally  destroyed  in  the  hyperetnic  process. 

(d)  Incision  or  A  r  t  h  r  o  t  o  m  y  .—If  the  shadowgram  shows 
ragged  irregular  outlines  on  either  face  of  the  articular  surfaces  (Fig.  437), 
especially  if  pain  cannot  be  relieved  by  extension  with  traction  and  fLxation, 
early  incision,  erasion  or  excision  is  indicated. 

When  mixed  infection  is  proven  by  clinical  and  bacteriological  evi- 
dences, the  abscess  shoidd  be  oi>ened  by  incision  at  the  lowest  part,  the 
cavity  flushed  with  bichloride  solution^  injected  with  tincture  of  iodine 
or  with  formalin  2  per  cent,  in  glycerine,  and  the  wound  lightly  closed.  If 
temperature  and  other  symptoms  show  disturbance,  the  stitches  should  be 


Frn.  436.  —  Sut>purat)nit  Hinus 
in  Heft  upper  Klu(.eal  regiuti  witii 
Hhurtriurig  of  limb  from  bone  dc- 
utructiun. 
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(n)  X-ray.— The  advantaf^  of  the  X-ray  in  dctermituoK  the 
junount  of  disciiin*  J»  v<»ry  im|K>rt&ut,  tm  has  b<>en  set  fiirth  tin  pApr  6,  but 
■0  a  tbirapeutir  af^ent  thi*  rays  have  Dot  proven  of  niurh  f<ervif*r. 

(/> )  T  r c  p  h  i  n  i  n  g  and  1 1;  n  i  p  u  n  c  I  u  r  c^ .  —  U*h^n  it  bcromea 
pOK.Hib)e  by  the  HinicaJ  sy  ri  X*niy 

with  lu'curucy  the  rxttt't  1-  .thenar 

injS — (ocal  extirpatioD — ul  an  online  artirular  foctit  in  nerk  or  trochanter 


will  be  hHpl^ul/  At  the  prraeRt  tUne«  unfortuniifilv  t^tturwey  U  #ttll  im- 
IMMiible  and  the  operative  nurgeon  will  find  mi  that  will  moiUfy 

Ua  pRviuufl  njndtaliinB.  A  akiaitrmm  though  nn*  <  ^  ful  i-  ju«i  m  of  tea 
mM^adrng.'  With  t4»nderQeai  o\i*r  t\w  iroehanUr  .:  ti..  baar  of  thf» 
n-  nbfipnt  over  the  )oint.  with  rlran-cut  artirular  nurfarv^  in 

a   .:  — :.  lijcht  ipot  as  shown  by  tin*  radiof^ram  at  this  aira,  a  om « 

inch  ifapbine  opening  may  be  maile  fruin  the  outer  nide  of  the  titichanteric 


<  HisntlfirlaQ.  AiMT.  Joor.  M«d,  BoL.  Jaly,  IMtt. 
*tShonama.  CaJMon^  8U1»  Jo«tr.  of  MwU  UMtrK  1007. 
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rongeur  forceps,  gouges,  scissors  and  knife  are  needed  to  secure  thorough 
removal.  Sinuses  should  be  followed  and  their  walls  entirely  cut  away. 
To  prevent  infection  of  freshly  cut  raw  surfaces,  curetting  anil  the  irri- 
gation are  done  siniultaneously  with  a  bulky  handled  sharp  .spoon,  tun- 
nelled louj^itudinally  with  a  A  bore  (Fig.  Ifi2)  and  attached  by  rubber 
tube  to  a  fountain  syringe  filled  with  bichloride  solution  1  to  2000. '  This 
form  of  flushing  removes  the  tuberculous  material  as  fast  as  it  is  curetted 
ami  coagulates  the  albumin  of  the  freshly  exposed  surfaces.  All  pockets 
capable  of  ivtaining  pus  should  be  opened.  After  the  free  flushings,  the 
cavity  is  filled  with  tincture  of  iodine  or  balsam  of  Peru,  and  the  skin  eilges 


Fio.  438. —  Er&«]on  of  cnriotw  f*>ci  resxUtwi  in 
cur«^  with  but  .•<light  i<liurLejiiiij;  and  with  po^^ibln 
Hexiim  movertient  beyt>u<l  the  right  ftngle  wkhaut 
iwij^ting  of  »piiie. 


Flo.  439. — Hesiult  of  erasion  with  limb  in  Vin* 
nf  botly  without  lo^^|u^i^  af  opines  and  with  but  Hlighi 
»hort«iiiU8  (m«  Fig.  433]. 


of  the  wound  moppet!  with  carbolic  acid  or  touched  by  the  Paquelin  cautery. 
Large  rubber  or  glass  tube  drainage*  gauze  packing,  thymol  di-iodide  dust- 
ing and  a  l>ulky  sterile  dr-essing  will  complete  the  operation.  Rubber  tubes 
should  be  withdrawn  a  quarter  inch  at  each  dressing  until  only  the  mouth 
of  the  sinus  is  kept  open.     Tubes  are  usually  retained  too  long. 

The  cliild  is  placed  on  a  iDed-frame  and  horizontal  extension  applied 
for  six  weeks.  Splint,  crutches  and  high  shoe  are  used  for  several  years. 
The  erasions  may  be  re]>eated  as  neces8ar>^  Fig.  439  shows  the  result  of 
erasion  with  leg  in  good  walking  position- 

(/)  Excision  or  Resection  or  A  r  t  h  r  e  c  t  o  m  y  .  —  When 
an  exploratory  incision  and  investigation  of  the  joint  reveals  a  hirge  area 
of  diseased  bone  and  especially  if  the  acetabulum  is  involved,  an  excision 

«  Willaixl,  Jour.Araer.  Metl.  Assoc.,  Aug.  3,  1895,  xxv,  182;  Univ.  Med.  Mag.,  Apr,,  IS90. 
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becomes  advisable.  The  decLsion  between  an  erasion  and  an  oxciMion  mufit 
rest  with  the  operator.* 

In  adults,  excision  should  be  the  nde:  in  childn*n.  erasion  is  preferable 
if  the  caries  is  moderate  in  extent  and  the  general  conditions  favorable. 
The  mortality  of  the  two  oi)erations  is  about  e<|ual.  In  extn»mely  painful 
castas,  unn»lievod  by  traction  in  the  line  of  the  dcfonuity  and  complete  rent, 
an  early  excision  of  the  head  is  advisable.  es])ecially  if  the  radiogram  shown 
that  the  trochanter  and  shaft  and  at^tabulum  an*  a])parently  in  fair  con- 
dition.    (I'or  technic  see  p.  3ys.) 

Antkkiok  incision  (Lucke,  Schedc.  Huctcr)  *hies  n«»t  give  as  free 
access  to  the  joint  as  the  lateral  cut  but  is  very  usi'ful  in  early  resectiims. 
It  is  nuule  along  the  inner  border  *»f  the  sarti>rius 
and  ten.sor  vagina'  femoris,  or  U^twcvn  the  outer 
side  of  the  sartorius  and  the  gluteus  meilius  ami 
n'ctus.  The  muscular  fibres  are  separate*!  and  tlw* 
nei'k  of  the  femur  bared,  the  ant«'ri<»r  cir«-umllr\ 
artery  lieing  avoided.  The  capsule  is  o]H>ned.  tht- 
hea<l  dean'd.  the  ligamentum  ten\s  ilividetl.  a 
curved  bonr-n»tractor  (Fig.  HVJ. /,  j).  24^5)  ins«»rted 
and  the  neck  diviiled  with  keyhole  saw  iTii:.  lt»J.  f, 
p.  *J4:i).  The  head  can  then  lie  extract^^l  with  c-law 
forceps  (Fig.  HVJ,  J,  p.  24S)  and  the  ar(»tab\dum 
g4»uged  if  dis(*a.^Ml.  Tlie  joint  is  filled  with  tinrtun* 
of  iodine  and  the  wound  cloM^d  or  drainage  through 
a  posterior  w<»und  is  maile.  This  meth4)d  n'tains 
all  the  muscles,  and  the  author  has  had  tinal 
H'suhs  that  |M'nnitted  balancing  of  the  ImmIv  «in  tip- 
t<H»  of  iIh'  o)HTated  leg. 

When  large  hour  dcstructi4>n  is  >hown  by  tin* 
\-niy.  a  i'^hikkkui  nr  i.atkkai.  im  i>i«>.\  !>*  jHlvi>- 
ablc  (I'ii:.  110).  The  inci>i(in  will  fullow  the  liiic> 
of  >iiMi«M>.  nr  will  c\t<*iid  luoorthn***  iiuiir.*.  nlmvc 
till'  tUM-haiitrr  in  a  curvi-d  nr  S->ha|HMl  line  n\tr 

the  tnn'liimtcr.  then  enlarg«'d  on  tin'  outer  f:n-e  nf  the  ^haft  a-^  far  as  ne«vs- 
sary.  I'-^ually  it  is  iieei-Nsary  to  n*iijove  the  t mrliantiT  !•»  ?^'cun»  giMnl 
ih:tinM::e  uiile»  a  po>tennr  o|»ening  is  made.  The  femur  should  U»  n»talcMl 
oiiTuanl  Tm  rearh  iIm*  liiiami-ntum  ten-s  lif  it  >Till  exi^.t--  but  can*  must  l»e 
tak«-ii  imt  III  tiaiTun-  tin*  fra^ili-  o-.temnyeliTi*-  >haft  It  the  femur  i>  I<h» 
>TrMn^i\  atlilu'-tt^l.  the  ft^'bly  ailhereiit  )N-iii»*>T«-iiii:  may  U'  unf«>r!utiat<-ly 
>iri|i|HMl  tar  down  xhv  >haft.  nee«-i-itatirii:  a  larLie  re^^-rtinn  that  h'ave>  a 
ii'M-le>«.  Ii-t:  \  ^tnifii:  bhiiil-]Miiut«'d  kiMli-  i>  u-«'!'.d  in  •learing  the  th'ii*4* 
iiitihratiii  Ti^^ii«->  I'mtii  the  ht>ad  and  link  ai.il  •  ap^ide.  When  the  iMine 
i-  rai-ed  li\  a  «ui\eil  Imiie-ri'l  raettir  it  i*  I  a-i!\  iiiM'h'il  wiih  a  keyhole  saw. 
wlii'li  i^  ImVi-!   than  a  chain  oriiiuli  ^a\^       "Phc  ari-tabulum.  if  di-«*a»4Ml."  is 


Yi:    44» 


in#*  of  inriaitin* 


i-'t  rr;t«ii>ii  I  If  f<*r  p\rt*i««i. 
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curetted  or  gouged  or  excised,  and  carious  portions  of  the  pelvis  resected 
(Fig.  441).  The  author  ha.s  succeasfiiJly  removed  large  areas  of  ilium  and 
ischium,  as  well  as  of  pubic  arches.  All  tuberculous  tissues  should  be 
trimmed  away  with  «cisaors,  and  sinuses  laid  open  and  cauterized.  After 
the  ari'est  of  bleeding,  the  woxnid  is  thoroughly  mopped  with  tincture  of 
iodine  or  pure  earboUc  acid,  watihed  with  strong  alcohol,  filled  with  balsam 
of  Peru  and  olive  oil  equal 
parts^  and  packed  with  gauze 
around  a  ver>^  large  drainage 
tube  carrietl  down  to  the  ace- 
tabulum. The  recent  use  of 
balsam  of  Peru  in  wounds  jus- 
tifie8  the  enthusiastic   promise 


Flo.  441 . — ^iiwxv  «tiU 
•on.  Tcquinof 


mnainloc  «fW  ««> 


be  pfviieaMd  hy  vihmimtiaa 
tioo  Mktwd  by  daily  n 


H^ven  it  in  former  days  by  the  elder  Sayre.  Freely  poured  into  tuberculous 
eavities  it  acts  not  only  as  a  bactericide,  but  also  mechanically  enclosee  the 
orgaiiisras  and  favors  the  deposition  of  leucocytes,  although  in  some  cases 
it  seems  to  induce  albuminuria.  The  >vound  neetl  not  be  suturetl  except 
at  it5  extremities  and  the  sterile  gauie  dn^ssing*  are  tightly  applieii/ 

The  dreealng?  should  be  ample.    The  limb  is  fixetl  by  a  spiea  plaster- 
of-f  arts  splint,  or  pulley  extenaton  ?riUi  heavy  lateral  auMMiags  may  be 

*  Banfenlittiier,  Aiuuls  of  Suti:.,  Not^  190a.  79Ql 
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»pliecl.  A  gas-pipe  bedframe  (Fig.  362,  p.  422)  with  openlniE  c»pp<Mlt»  Ihi* 
hips  allows  suberqurnt  dre«8tngD  to  be  madn  witboul  diirturbajiiv  nf  lb* 
patient.  &ayrc*a  wire  cuiraM  10  convenient  and  excellent,  but  escpcnMve. 
A  wood  and  plaMer  bed  (p.  475)  alno  niakea  a  good  inmffportation  drtiming. 

Aft^r  eithor  erai^ion  or  excision,  the  moiit  eanpfut  atlention  rnuKt  be 
given  to  iht*  j*ubHr>quent  oui-door  treatment  by  ^nnhtnr  and  fR**h  air  (p. 
380)  with  the  protection  ivnd  fixation  of  the  joint.  The  limb  ahould  be 
manipulated  daily  to  prevent  addurtion  and  flexion  (Fig,  442). 

Aa  the  ope* rat  ion  i*  a  i«^ven*  onc»  ^hork  lm  guarded  against  by  wrap- 
ping the  entire  body  in  cotton   and   by  the  uae  of  the  electric  heated 
mattress  during  o|M*ration.     Hcuuirrhagt* 
is  avoided  by  the  free  use  of  hemostate, 
hot  water,  adrrnalin,  alum,  etc, 

{g)  Amputation*  —  In  extennive 
osteomyeliti.H  of  the  shaft  of  tJie  feniur 
asaociaUMi  with  tuberculous  diM'aM'  of  thi- 
hip-joint,  eaperially  when  the  acetabulum 
isextenaively  dii«ea*ied,  much  better  drain- 
afe  Is  aerureii  by  amputation  at  the  jnmt 
than  by  exrij<ion. 

By  the  uw  of  WffHh'g  pins^  the  mor- 
tality from  hemorrhage  ha«  lieen  flatly 
leaioned  as  the  con}«tKrtini;  rubber  tour- 
niquet can  be  definitely  ivtained  in  placr. 
The  fin*l  long  skewer-jiin,  interted  oni- 
fourth  inch  below  and  a  little  Interna]  to 
the  anterior  uuperior  ffpinous  proce«  of 
the  ilium,  is  puabed  t!irouith  the  muj^rle^ 
and  emerges  beldnil  ami  abovp  the  grrat 
trochantiT,      The   sewjud   pin   is  entered 

from  the  f^txiin  and  through  tlie  origin  of  the  adductor  loniitis,'  paaseshalf  an 
inch  bcOow  the  crutch  Internal  to  the  saphemHifl  vein  ami  emerge*  an  inch 
below  the  tuberosity  of  the  Uchium.  A  strong  rubber  tube  is  carried  around 
the  hip  and  thigh  atiove  the  pins.  Ttinmas  cUmp  forceps  aiv  also  a  safe, 
speedy  and  convenient  meauB  of  r  i;  hemordiafe.    The  luvter  sharp 

Uade  is  carrieil  close  tii  the  |ieUi  ..  ...  alh  llie  femond  vesaels  and  the 
forceps  then  clamj^e*!.    The  posterior  veopcls  aiv  secunHl  in  llie  same  way. 

A  '  ■  ■•*  lOatislks  show  that  the 

diaeiL-^  ^r  than  in  traumntir  i<tiM»s  ( I 

at  the  htp<jaint  would  un^  bi*  a  lifeHtA 

formed;  e«peeiaUy  is  this  u  .^   ...  .^retabular  ai« 
Uminary  rraertion  of  the  trochanter  haft  failed  to  jdve  proper  drainage. 
ampototioQ  p*  valofil 

pelvis  and  gi\*  nage.      s 

leg  U  often  UNries»  after  extensive  removal  of  the  bead  and  shaft  and  ampo* 
latioii  is  better. 


ifcer  per- 
iten  piv-* 


•Wjeth*to$ 


of  Sutfety, 


IMI,77. 

al  Ili|»4oint 
UW7»  xsv,  ttJ. 


sssvti«44a. 


F»a.  444. — btdniiitlt  ptt!<te  trijecriton  kKiaiing  ijn!=u«pect«i  wicn 

aatiorial  Clinics  Bluorlf 


after  erasion  or  iiftcr  resection  so  long  as  i 
may  be  Lmlufed  to  heal  by  occasional  cure1 
open  ami  excising  the  walL*^.  Other  methc 
inject  it  with  tincture  of  iodine  or  with  io 
zinc  ehlo rifle  or  bismuth.  The  appliriition 
of  the  sinus  will  assist  in  removing  lUseased  \ 


\ 
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Thi!  Injcrtlon  of  UMurTii  psMe  (p.  399)  tfi  of  grc^i  wmre  in  outUmiig 
Ite extent  and  positiori  of  the  mnuseA  (Fij^.  44-1,  445).  BActrriii  therapy  m 
doieriljeU  on  p.  afH)  \n  oftrn  of  gnfAt  mdviuitJtg^. 

VU,  C<»niaccTifiN  (»r  UiTB  DeroRMiTT  and  Akktixisia. — Addurtion 
with  fli'xioti  b  Ihf*  m<ii<l  common  fKMiiiiim  of  fitiAl  rixAtion  of  Ihr  femur  nflrr 
lubcrculou*  hip  diM^aM>.  This  adduction  rony  be  frrndually  o\'rrcon»  dui 
thu  courBC  of  the  irc-itinent  by  persistent,  gentle,  dully  tit>duction  of  t)i«  Linil 


Fm.  M1.^( 


(a)  Foreiblo  Corroction  under  Ether  with  Ten 
oiomles  (brwrroi'nt  foir^).— Thin  proreduir  muH  be  veiy  cauIIou^Ii 
ftooom|iltfhed.    The  lon^'  *  '    '     femur  t,i  '  ^*     4iort  an 

pelvb  giYf^  but  little  opp«  ^*  the  Ut  ^c  niAnti 

under  ether  and  irrent  Atrmin  ts  thmwn  upon  the  aarn>HUar  and  Bacrt»4u] 
tmr  M»*n.,n^  n*  ui»|i  ju  upon  the  npiiie,  rnkdering  apraiti  iif  ilu**'  imrin 
}  .An  AMibtant  mu^t  ahio  um  earr  in 

Xhr  ilium  trial  iu<  '  .dj  not  br  bruiMHl.      J '  •-  ■        .    i  :   •  i. 

duL'torh  10  Uffualh  lie  pel  via  i»  fintdy  lii-'!  «  I  I'     !•  t.  i  ,. 

boolpi  in  the  floor,  aa  in  Aiiia'  method*  ia  btp  t^l      i   i^    ir^^ 
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result.  Fixation  for  two  weeks  is  advisable.  Manipulations  usually  fail  to 
lessen  bony  adhesions  at  the  hip;  and  even  when  a  certain  amount  of 
motion  is  secured,  re-fixation  usually  follows  within  a  few  weeks  unless  the 
patient  possesses  an  unusual  amount  of  courage  and  patience  to  continue 
vigorous  motions,  voluntary  and  involuntary,  in  an  orthopaedic  gymnasium. 
(6)  Osteotomy.  —  One  year  after  the  subsidence  of  inflammatory 
conditions  with  cessation  of  suppuration  and  healing  of  sinuses,  a  thor- 
oughly sterile  osteotomy  of  the  femur  between  the  trochanters  (Volkman) 
or  below  the  lesser  trochanter  (Gant)  should  be  done  to  relieve  disabling 
deformity  (Fig.  446).  Osteotomy  of  the  neck  is  not  advisable;  because  in 
the  first  place  the  head  and  neck  are  often  largely  destroyed  by  the  disease, 
and  socondly  it  would  bring  the  site  of  the  operation  too  close  to  the  quies- 
cent tuberculous  area  and  be  likely  to  arouse  fresh 
trouble.  The  operation  may  be  done  either  with 
a  subcutaneous  saw  (Fig.  162,  D,  p.  243)  or  with 
a  narrow  or  broad-bladed  osteotome  (Fig.  161, 
J  and  K) .  The  instrument  is  carried  directly  to  the 
bone  at  the  designated  point  and  the  bone  cut 
through  by  successive  taps  of  the  mallet  untD  it 
can  be  readily  fractured  without  putting  much 
strength  upon  the  old  diseased  joint.  If  the  wound 
requires  a  suture,  the  material  should  be  absorba- 
ble catgut.  Overcorrection  of  the  adduction  should 
then  be  secured,  but  backward  extension  should 
not  be  carried  to  the  straight  line,  as  the  final 
ankylosis  of  the  joint  would  then  be  very  uncom- 
fortable for  sitting.  Flexion  of  twenty  degrees  is 
more  comfortable^  (Fig.  447). 

A  plaster  cast  extending  from  thorax  to  foot 
is  applied  (Fig.  166,  p.  247),  the  patient  being 
placed  during  its  application  upon  a  pelvic  support 
to  avoid  any  displacement  of  fragments  (Fig.  448) . 
In  so  extensive  a  cast  it  is  necessary  to  strengthen 
it  at  the  groin  and  hip  by  metal  strips  incorporated  in  the  plaster  and 
by  folds.  Over  a  sterile  dressing  a  generous  layer  of  cotton  should  be 
placed  especially  protecting  the  sacrum,  crest  and  spinous  processes  of  the 
ilium,  and  as  the  cast  is  to  remain  two  months  or  more  in  position,  a 
longitudinal  bandage  strip  should  be  inserted  next  the  skin  for  cleansing 
purposes  and  comfort.  If  neglected  at  the  time,  such  a  strip  of  muslin 
can  be  subsequently  pulled  through  with  a  double  wire.  After  three 
weeks,  in  docile  patients,  the  cast  may  be  sawn  off  above  the  knee  and 
the  patient  placed  upon  a  go-cart  (Fig.  364,  p.  423)  or  rolling  chair. 
Crutches  are  to  be  used  for  a  month  afterwards.  The  cast  may  be 
removed  in  eight  weeks.  In  cases  of  ankylosed  hip  associated  with  anky- 
losed  spinal  caries,  great  improvement  in  locomotion  can  be  secured  even 
when  the  hip  has  been  fixed  at  a  right  angle  (Fig.  417,  p.  470). 

Cuneiform  osteotomy  is  never  advisable,  as  greater  injury  to  the  area 


Fig.  446. — A.  Line  of  ae<v- 
lion  of  the  neck  by  osteotome 
or  by  subcutaneous  saw 
(Adams).  B.  Osteotomy  be- 
tween greater  and  lesser  tro- 
clianters  (Volkmann).  C.  Os- 
teotomy below  lesser  trochan- 
ter (Gant). 


^  Willard,  Longitudinal  Osteotomy,  Annals  Sui^gery,  1900,  xxxi,  641;    Trans.  Phila. 
Acad.  Suiig.,  ii,  139. 


AUTHUOPLASTY, 

y  mfljeteci,  and  linear  Ofteotomy  \»  otttirely  iiuRiricnt.  thr  gap  l>citig  «prrtUly 
tilled  with  vtkWuii  untl  hruling  takes  place  as  in  simple  frartun^. 

^  a  c&se  of  double  hip  dlM^a^e  *»«*n  by  the  author  after  eighi  *  ^  '*-  "f 
kUon  (Fig.  -149),  with  both  bipjt  ankyloMKl  m  that  kiipci*  o>*  I 

each  other  to  &uch  a  degree  that  I  m  wiu<  Ir 

ot'H  tiAW  .H<*ction  of  the  nink  on  «»i  uml  an  «  . 

chaiit<>r«  on  the  other  side,  renulte*!  in  ^ueh  excellent  locomotion  t^  i 

aeen  twenty  year«  Uter  the  putient  was  leading  an  active  life. 

(c)  K  X  c  i  s  i  u  n  .^Resection  of  the  heail  of  the  femur  for  the  rofrpctioti 
of  late  defomuty  in  seldom  practiced  except  when  acte«ociated  with  the  opera* 
tion  uf  ttitJiruplttsiy, 


¥m,  447.  -^  f^«Mslt  Mf  tmt9€*muim 


rha^Ktl.  *V«ltdii«  llbr  tit* 


have  I 

lul»crrul  4i50)  o'  Tir  or  giioorrhpaJ  or 

Intlamniwv..* ,  .,ud  infeeti.%*T.  ii^iiintiA  ofTem  gD^ater  »  .-».  «i  %»4»ui 

tulM^n  tiliioy  ra«ii«.  aa   there   \*   alwayt   tlattger   in    i  <  with   tl 

latter  .0, 

1  .  ^  of  Foreign  Sabiitatieea.  —  After  the  nr mo val 

of  the  heatl  of  the  femur,  varioua  foreign  aubtHances,  aa  gold  or  attver  foil, 
oelluloid^  rubber,  atieorbable  fUate  of  bone,  r--     --r,,  bav«  been  inte 
po«e<l  between  the  fragmenU,  but  without  m  reMi.     CKmiairtaed 

pi^B  bladder  ia  Ibe  lalesl  and  cnoil  bopeftil  aub^ii 

i  Anw^r  J^mt,  Ottk  Buig .,  Aug^  19IIB.  {*,  1. 
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Interposition     of     M  u 
boring    Tissues.  —  Murphy 


Fig.  448. ^Pelvic  !*iipport  during  the  ap- 
ttliditiMn  of  (itanier  cAflt.  <ltce<i.  Fig.  ItX^ 
p.  247.) 


Bcles  and  Fiiscia  from  Neigh- 
and  others  have  endeavored  to  prevent 
reunion  of  the  surfaces  and  produce  a 
movable  joint  by  turning  in  flaps  of 
fiisciiil  and  fatty  tissue;^  but  while  the 
method  has  jiroven  advantageous  in 
other  joints,  yet  iit  the  hip  it  is  uncertain. 
Prognosis, — The  normal  duration  of 
the  tuberculous  process  at  the  hip  is 
usually  two  to  four  years  and  longer  in 
suppurative  cases.  Prognosis  is  largely 
influenced  by  earl}^  diagnosis  and  early 
treatment.  In  healthy  chihlren  a  tuber- 
culous hip  disease  can  he  aborted  if 
absolute  rest  of  the  joint  is  secured  in 
the  first  two  weeks,  many  cases  recov- 
ering without  stiffening  of  the  joint  or 
deformity.  In  cases  with  hereditary  lack  of  re- 
sistive power,  especially  if  proper  treatment  is  de- 
layed, destructive  caries  and  supi>uration  are  com- 
mon. Prognosis  is  also  largely  inHuenced  by  hygienic 
possibilities,  environment  and  age.  In  adolescents 
and  adults  the  disease  is  much  more  serious  than 
in  children.  Statistics  as  to  actual  mortality  are 
unreliable  urdess  cases  are  followed  for  at  least  five 
years.  In  the  majority  of  cas(*s  examined  live  ycur« 
after  excision,  a  limb  shortened  from  two  to  four 
inches  will  be  found  (Fig.  4.51).  If  the  results  of 
a  large  number  of  operative  cases  are  compared 
with  the  results  secured  by  conservative  measui*es, 
the  mortality  will  be  higher  and  the  usefulnei^s  of 
the  excised  joints  less  positive  in  the  former  by 
reason  of  their  undue  mobility  in  place  of  the 
desirable  fixation.'  The  head  and  neck  and  tro- 
chanters of  the  bone  having  been  removed,  a  strong 
fixed  joint  is  the  exception. 

Tow*nsen(P  has  analyzed  121  excisions,  nearly 
al!  of  which  were  accom[)anied  by  abscesses  and 
minuses,  the  acetabulum  being  diseased  in  eighteen 
and  with  osteomyelitis  of  the  shaft  in  ten  cases.  Of 
ninety- nine   ascertained   results,    50   per  cent,   had 

died  within  the  first  year.  Only  twenty-six  could  be  considereil  cured  as 
others  yet  living  were  still  suppurating.  Under  ordinary  out-patient  treat- 
ment about  one-third  to  one-half  of  the  cases  become  suppurative.    Gibney  * 

'  Murphy,  Trans.  Amer  Burg.  Aaaoc.,  1906,  xxii,  31,5, 

'  Townwemi,  Tram.  Amer.  Orth.  Assoc.,  vrvl.  x,  66;  i^herman,  Trans.  Amer.  Orth.  AflBOO.^ 
vi,  120;    (Viitmlhhilt  f.  Chirur.,  1894-96. 

»  Mi'clical  News,  June,  1897.  261;    Whitman's  Orth,  Sui^.,  3d  Ed,,  387. 
♦Gihney,  Traaa.  Ainer.  Orth.  Assoc.,  1898.  257. 


Fia.  44ft.  —  Ankylosis  of 
both  liipjs  with  kneew  over- 
lApping  and  trunk  twisUii, 
Stiuightcjieii  atkI  gtKfd  uralk- 
tliK  rei>u]t  seen  red  by  unte- 
ototray  an  J  by  »aw  MM^tiun. 
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anal^rses  150  cam^i  after  five  years  aatl  reports  107  wraring  no  ap(>anitiMi 
and  fiillowiiijK  vtiriou.s  tM  un. 

In  the  Chil(irc>n's  I  i  I,  lioston.  excbion  wan  done  in  64  out  of 
1154  raiprti  (5.5  per  cent.),  with  iiino  tlt*athi«,  a  tuortality  of  ILtt  p«»r  rent. 
Thi!  general  mortality  in  6fK)  hip  ra>io»  wa^  4  jier  cent.,  •  ^;  *^  'rom  tuber* 
ruIoiu<  ni<*iiinj:itii^»     The  ultimato  mortality  an  far  am  ***<  <  vr»«»  A  per 

cent.     The  porcrntiigr  of  alisrcMrH'f*  wixs  37  pt*r  cent,  at  ^otm-  jn-;  He 

ilij«eai«eJ  Moiitin  of  UO  degrccB  wai*  t*ecumii  in  20  ih-t  crni,  of  ^uj  ,  ..,.  ,vc 
rases;  good  motion  in  20  per  cent.;  an  absence  of  defomitty  anil  of  putlio- 
logical  rllHlocation  in  4<)  per  cent.  In  non-suppuraiive  casen  the  ttlmrt^ning 
was  le8«  than  two  iuvhva  in  70  prr  cvui,  pi^rftK'i  motion  (!N1  de^ree^)  waa 
aemired  in  40  per  cent. ;  ami  absence  uf  llexion  and  of  patholo^^trtal  diatoea- 


tioD  in  from  00  pi*r  cent,  to  70  per  rent.  Ttie  uitimate  nr^ult  aboweil  osftlul 
walking  limb^  in  nearly  all  non-«uppurati%*e  eases.  In  HJO  cases  tn^ale^  by 
plaster  af  lira  an  '       '^l*a,  6)0  per  ct'f^  ^<tanfl30per  thI 

exdabn.     In  (^  ,  iJhe  mortal.  Tatiire  caae«  at 

4S  per  n-nt. 

£«(iitiLates  vary  from  5  per  cent,  in  private  practice  in  cai««  ttrated 
early^  to  70  per  rvnt.  in  cliapensary  cases  ami  in  those  treateil  erroneoiuly 
for  rl»»  t  I.  am!  other  dueiaee         '  '  '^  Irn 

tn»atni^  -mmenced  late  and  is 

pfe**ni^  m«jn»  than  one^-half  %»tt'  |irrisli  from  m*  «'<l 

iirain«  exhiM»-*i'>'*    T,»ri]*^,^cnis  Li....  .,  ..ver  changes  or  gi  i ,..^  .v....-,-is* 

The  gteat  ^  in  the  mortality  reports  aie  proktably  di»e  to  the 

aftur  pmod  at  «riucti  the  easts  aiv  trmeed.    Many  palknts  apparmily  ciifvd 


•  Drsafonl  »Mi  luotiHC*  Ortlii]i>.  i^uncvrx.  Stl  £ilitioa,  I  DTI;   tttadTiml  aad  teutlar» 
Aml  J<mr.  MmI.  M..  Dk..  imi,  UvvCt,  Ttmm.  Aam,  OvOu  Amuu,  IW7,  Mu 
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either  by  operative  or  by  conservative  methods  die  within  five  years.  In 
private  pructice  in  the  United  Stat^i*,  when  eurly  and  efficient  treatment 
can  be  secured,  the  mortality  is  certainly  less  than  10  per  cent. ;  in  neglected 
and  hospital  eases  seen  late,  a  death  rate  from  20  per  cent,  to  30  per  cent, 
may  be  expected  in  non-suppiirative,  or  50  per  cent,  or  60  per  cent,  in 
suppurative  one!^.  The  nionaltty  of  supi>urative  cases  with  pyogenii!  infec- 
tion is  more  than  double  that  of  non- 
suppurative cases.  The  death  rate 
from  osteotomy  for  ankylosis  is 
practically  nil  and  good  locomotion 
is  secured  (Fig.  4*12)  if  flexion  and 
adduction  are  judiciously  corrected. 


t;    jf  \cfi  3^ft€r  excision  of  liip. 


Fia.4ft2.-'Piiti«itirtajid)niitwith  weight  on  riKht 
l«^  and  will)  hut  little  lonitwi"  after  a  i^iibtruchanteric 
o^l^*^tt<Jnly  tif  femur  for  right  uiikIih^I  flefonnity  uf  }iip. 


Wright/  an  earnest  advocate  for  excision,  in  his  100  cases  reports  only 
17  healed,  and  2500  collected  excisions  place  the  mortality  at  35  per  cent. 

Dissemination  of  the  toxins  by  operation  favors  acute  ndliary  tubercu- 
losis and  meningitis.  In  837  hip  resections  reported  by  Hartinan  10  per 
cent,  died  from  disseminated  tuberculosis.  Early  resections  would,  of 
course,  give  much  better  results  as  i-ej]^ard8  both  saving  of  life  and  of  func- 
tion, if  it  were  possible  even  with  the  X-ray  to  decide  in  advance  as  to  which 
cases  would  recover  under  conservative  treatment  and  those  which  woukl 
advance  to  large  bone  destruction.  Multiple  foci  of  infection  and  the 
extremely  painful  cases  are  always  serious. 

I  Wright,  Tranfl.  Amer.  Orih.  Assoc.,  vol.  x,  p.  f56. 
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Firm  ankylo^  U  a  favorable  rondition  for  a  vrorkiiif  man,  «itie«  a 
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cases  require  to  be  kept  under  close  observation  for  five  years.  The  mar- 
vellous recuperative  power  of  certain  individuals  is  shown  in  a  patient  of  the 
author's  who  hat!  already  had  several  excisions,  whose  hip  was  riddletl  with 
sinuses,  and  who  had  large  waxy  degenerations,  yet  ultimately  reeovered 
under  Dj>en-air  treatment  and  hiis  eoutinvied  well  for  years  (Fig.  455). 
Another  ease  was  untreated  from  the  ap:e  uf  five  until  he  was  twenty,  his 
parents  refusing  anything  except  '*  christian  science  treatment/'!  During 
these  years  he  walked  upon  the  limb  or  on  crutches.  The  result  was  a  hip 
riddled  with  diseharging  sinuses,  a  totally  useless  limb  with  shortening  of 
six  to  seven  inches.     After  majority,  when  he  came  under  the  author's 


Fia.    454, 


Voluntary  ilorsal    ext<*nsion   after  excii>ioa  of  hip. 
(Young J 


Flo.  455.  —  ReNult  aft«r  excimou 
of  both  hip-juintjs. 


care,  two  erasions  were  performed  and  large  quantities  of  carious  bone 
removed  from  the  ilium  and  femur.  After  three  years,  with  a  healthy  and 
aetive  out-of-door  life  on  cnitches,  although  he  snfTei"ed  several  extreme 
traumatisms,  suppuration  ceased  and  the  sinuses  healed. 

Tlie  functional  results  after  resection  will  depeml  upon  the  amount  of 
loss  of  bone  and  of  nmscular  tissue.  An  early  excision  with  removal  only 
of  the  heail  will  give  an  excellent  and  stable  joint.  Even  in  larger  ex- 
cisions, the  upper  end  of  the  shaft  occasionally  develops  a  form  of  useful 
articulation  with  motion,  if  periosteum  is  saved.  Late  excisions  below^ 
the  trochanters  necessarily  give  a  shortened  limb/  often  frail  and  unstable. 


'  Jonas,  Western  Medical  Rev.,  Mar,,  1901. 


SUMMARY.  499 

and  requiring  the  use  of  crutches  and  apparatus.*     Fig.  4iM  shows  excellent 
walking  results  after  excision  of  both  hip-joints. 

In  large  excisions  and  in  amputations  where  the  entin*  ha  f  of  the 
ilium  re<|u'res  removal,  hemorrhage  can  Ik?  <'ontrolle<l  by  the  elastic  .nupni- 
pelvic  constriction  of  the  abdominal  aorta  by  the  Momlx'rg  methcMl.- 

SIMMARY. 

1.  Tul)erculous  hip  disease  in  its  early  stage  is  usually  slow  in  its 
ons<'t  and  has  none  of  the  symptoms  of  rheumatism.  UhfumatisAi  of  a 
single  joint  practically  never  occurs  in  children. 

2.  The  early  symptoms  of  hip  dis<»as(»  an'  limp,  muscular  rigidity, 
pain  at  the  inner  kmn*.  and  flexion.  Later,  atrophy  of  thigh,  indunition, 
progressive  destruction  of  femur  and  acetabulum.  :»bs<-«»s.s. 

3.  The  infection  can  l)e  ab<»rted  if  diagnos«Ml  and  tn»aled  early.- 

4.  <)|H»n-air  hygienic  treatment  is  of  the  first  importaiic**. 

T).   .\b.solute  n'st  and  fixation  an»  es.«*entijd  for  a  long  |M'riiM|  of  time. 

{\.   Weight -Iwaring  must  1k»  avoiiltMl. 

7.  Su|)puratii»n  is  caus4»d  by  mi\«Ml  inf4M-tion. 

s.  ('ons4'rvative  treatm«'nt  by  mechanical  mca>un'>  u>u:dly  nivrs  U'tirr 
functional  results  than  o]H*ration. 

!l.  (>|H»rative  measures  are  nen'ssury  in  cas4»s  that  liavc  not  U»««n 
treated  early. 

10.  .Mternating  bacterin  and  tulM»rculin  therapy  will  a»i>l  in  r|o>injj 
chronic  .hitiusi's. 

'  VttT  pn>irn*»>tic  statiHticM  jwv  Youiig,  Orth.  .*»un:  .  -M  VA..  Mi).  \Vhitiik.iii.  i>rtli.  .**nnE , 
:Ui  VA..  'M*\:  Hnidfoni  an<l  Ivovctt.  Orth.  Sun;..  :t«l  hA  .  140;  Kin'iiic.  Pmrtiral  Mniiriiie 
S*Tii-,  Vi»l.  vii.  I'HW.  1«I0;  IVrliii.  klin.  Wjk'Ii..  M:ir   s.  l«H>s. 

•  <;<rst«'r,  .\iin.  of  .*^ur>r.,  Jiiiif,  iVIlO,  s7S, 


CHAPTER   XVII. 
HIP,   VARIOUS   SURGICAL  CONDITIONS. 

HYSTERICAL  HIP;  PSEUDOCOXALGIA. 

The  symptoms  of  simulated  hip  disease  very  closely  resemble  those  of 
the  tuberculous  variety,  especially  when  the  condition  has  followed  an  in- 
jury and  a  certain  amount  of  real  muscular  and  joint  tenderness  and  stiff- 
ness has  followed  long-continued  rest  of  the  articulation.  The  habit  of 
PAIN  and  of  rigid  protection  of  the  joint  having  been  established,  all  motion 
of  the  articulation  is  resisted  unless  complete  anesthesia  is  secured.  The 
entire  group  of  symptoms  of  true  and  of  simulated  hip-joint  disease  must 
be  studied  as  well  as  the  accompanying  mental  condition  of  the  patient. 
Spinal  and  ovarian  tenderness  and  other  hysterical  manifestations,  photo- 
phobia, narrowing  of  the  field  of  vision,  changes  in  color  fields  and  other 
evidences  of  nervous  derangement  may  be  helpful  in  diagnosis.  The  X-ray 
and  the  clinical  examination  will  disclose  an  absence  of  the  typical  symp- 
toms enumerated  on  p.  462. 

Treatment. — The  surgeon  having  clearly  established  the  diagnosis  must 
seek  out  and  relieve  all  physical  and  psychical  causes.  The  general  health 
must  be  improved,  change  of  scene  and  occupation  pro- 
vided, and  a  wise  encouragement  of  locomotion  insisted 
upon.  After  etherization,  massage  and  gymnastic  move- 
ments must  be  judiciously  increased  (Traumatic  Neu- 
roses, p.  657). 

ACUTE   EPIPHYSITIS   OF   HIP. 

Acute  epiphysitis  of  the  femur  may  occur  soon  after 
birth  by  infection  from  a  sloughing  umbilical  cord  or 
from  injury  (Fig.  456).  An  infectious  epiphysitis  occurs 
later  from  typhoid  fever,  pneumonia  or  other  exhausting 
disease  (Infectious  Arthritis,  p.  580). 

The  symptoms  will  be  pain  and  swelling,  with  ten- 
derness and  flexion.     Pus  formation  is  often  speedy  and 
Fio.  450.  —  Acute     septic  symptoms  intense.     A  Rontgenogram  in  adoles- 
iS^ti^n^hL^hirlh!'^     ^^^^^  ^^'ill  disclose  a  diseased  focus.     Immediate  evac- 
uation of  pus  and  erasion  of  the  focus  will  save  from 
serious  infection  and  give  a  useful  joint  (p.  485).     Fixation  and  protection 
of  the  joint  are  essential  for  many  weeks.     A  pi aster-of -Paris  dressing  is 
applied  from  thorax  to  knee,  and  thoroughly  shellaced  to  ensure  cleanli- 
ness.    A  nursing  infant  can  be  best  handled  if   placed  upon  a  muslin- 
covered  light  bamboo  frame. 
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SURGICAL  UISE; 
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Bumtis  may  occur  in  any  of  the  bun 
trochnnters*  beneath  the  iliopsoas  muscle 
The  cause  may  Ix*  infectious  from  gonorrhe 
venogram  will  show  the  abticnce  of  hip  inv 
be  localized  ami  there  will  lye  no  symptou 
Suppuration  is  not  infreciuently  the  result, 
evacuated,  the  cavity  disinfected  with  carb 

TRAUMA   O^ 

Injur>'  of  the  hip  may  result  in  fract 
contusion  or  j^prain,  or  tear  of  ligaments, 
pain,  an<l  tenderne.s8  with  synovitis  and 
abscess  if  infection  occurs.  The  diagnosis 
hip  will  de|KMid  upon  the  history  and  the  at 
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Arthroplasty.— A  long  U-Mhaped  flap  is  turned  up  above  the  trochan- 
ter. The  trochanter  major  is  then  sawed  through  and  turned  upward,  the 
joint  entered  and  the  ankylosed  head  of  the  femur  chiselled  from  the 
acetabulum.  A  smooth  rounded  surface  is  made  and  the  new  head  nianip- 
ulatfMl  until  free  motion  is  secured,  since  any  traumatism  after  the  placing 
of  the  fascial  llap  will  risk  its  vitality.*  A  long  (lap  of  fat.  fascia  and  gluteal 
fihn's  is  cut  and  turned  in  to  cover  entin'ly  the  denuded  Ixme  surface,  care 
l)eing  taken  to  leave  no  surface  exposeil.  The  ilap  must  lie  carefully  sutured 
with  kangaroo  ten<lon  or  chromic  catgut  entin'ly  around  the  heail  and 
under  surface  of  the  neck,  with  the  hoiN'  of  .•^'curing  a  new  joint  hygroma. 
The  trochanter  is  win»d  in  position,  or  lx»tter.  fastened  with  an  ivory  Kcrew 
with  n* movable  brass  heail.  The  scn»w  is  cut  off  on  a  level  with  the  perios- 
te\nn,  as  .Magnus<»n  has  shown  that  ivor>'  within  a  Ihhw  is  .slowly  alisorlNMl. 
while  any  «'\pos<»d  portion  acts  as  a  foreign  ImmIv.^  A  tap  is  us<»d  with 
threa<l  similar  to  that  of  the  scn*ws.  Drainage  shoulil  Ite  avoiiled  if  pos- 
sible. The  joint  should  )x*  immobilized  with  plaster  spica  for  two  wf*eks. 
aft^T  which  voluntary  and  involuntary  movements  an*  comnienctul  to 
.s<MMn'e  a  movable  jttint.  (ivninastic  exercises  will  U*  ne(vs.<arv  for  many 
months. 

Jones'  n>commends  the  pnwluction  of  a  ps<»u«  I  arthrosis  without  the 
n'moval  of  the  head  by  making  a  six-inch  incision  at  the  up|H*r  Ininler  of 
th<'  gn'at  trochanter,  cutting  oflf  with  saw  or  osteotome  a  slii-e  fn»ni  the 
tn>chanter  with  its  attached  gluteal  mu.*«cle  ins4>rtion.  then  o|N*ning  the 
cap-^ule  and  s<«vt»ring  the  head  fn>m  the  neck  by  an  osteot<ime.  The  femur 
i<  pulled  down  and  a  portion  «)f  the  neck  n'sc'ctetl,  after  whirh  the  tn>chan- 
teric  fragment  is  fixeil  with  ivor>'  screw  to  the  ankyh>sed  head,  thus  prevent- 
ihi:  its  n'union  with  the  shaft.  The  ofNTation  is  not  n'commendcMl  for 
cluldn'ii. 

SMPPIN(;    HIP;   SI  lilJ  X.VTION. 

|->nm  elongation  of  the  capsular  anil  nMind  ligaments  c<imbine4l  with 
h'lased  Mju««rli«>.  thi-  head  iif  the  femur  without  a-«ii^nable  caUM»  may  sli«le 
upon  the  upjH'r  and  out«>r  rimt»f  the  ac«'tabuluni  and  n-turn  with  an  audible 
rink.  If  till' subluxation  im»xtn»me  it  nia\  thn>w  the  patient  to  thi*  gmund. 
\^  a  rule,  liijwrver.  the  pain  while  sharp  ainl  tleri-ivi*  roni|N>ls  only  a  sh<irt 
halt,  but  i-  fi»llnwe«i  l>y  pain  ami  disc«»mfi>rt.  siMnetinnv  efTusion  for  M*veral 
day«.      I{«>|H'ated  luvatimis  pniihin'  thirkeniii::  alMuit  tht>  joint. 

Treatment.  Attitutles  and  exertinn**  that  indun*  the  ilish»cHtion  must 
In>  avni^litl  and  the  hip  niusrlt's  stn*ngthent'd  by  viihintary  and  involuntar>* 
Kviiiiia^tij-  l■\rr^is«'^  ani]  nia.<*sage.  If  kutit-k-knei-  nr  tial-font  coexist,  a 
i'h:iiiL'«'  t»i  tn-ad  i^  helpful.  .\  tii:htly  laced  i;ir«lle  «>nriri-ling  the  tn»chanteni 
i^  i»f  >irvi«e  « 1  iLV  ■<?»■-.  p.  I't-i'.  nr  a  hip  spliiif  <  Tii:  \'2\*.  p.  -Istli  may  lie 
wiirn  'ri|»-i<N-  Walking  i^  IxMietifial  If  the  slippini:  on-urs  fn^iuently  and 
Willi  M-nnu^  H'sults.  an  o|H'n  t>|N'ration  with  plicatitin  df  th«>  capsule  may 

•  M'ir|"li>.  Trua-^iciiuufi  Aiiirr.  Sunr.  Ahm»c  .  rNHi.  Jnur.  .\iiifr   Mf!.  .V^wir..  May  bimI 

Jij:i#».  r»o;. 

=  M:iirini-iin.  t'liiv.  of  IVnii:i  Mi>l.  lUill  .  M:i> .  I'.His.  •"Pm^m'  m'H'w*  anr  maile  by 
Sclincvdrr  :iimI    Mliii.  PhiLiilclphia) 

'  bnu-h  Mtil.  Jour.,  Feb.  JU,  IW^i. 
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become  necessary.  Chiselling  of  a  section  of  the  upper  rim  of  the  acetabu- 
lum, displacing  it  downward,  suturing  with  gut  and  applying  gypsum  fix- 
ation for  many  months  is  a  serious  operation  *  and  should  not  be  consid- 
ered unless  the  disability  is  great. 

RIDER'S   STRAIN   OF  THE   THIGH. 

The  adductor  muscles  of  the  thigh  may  be  strained  or  even  torn  by  a 
too  vigorous  grip  on  the  saddle  in  sudden  movements  of  the  horse,  or  during 
accidents  or  falls.  Pain  at  the  insertion  of  the  adductor  muscles  into  the 
pelvis  and  femur  follows,  with  disability.  Exostoses  may  occur  at  the 
lower  insertion  of  the  muscle  if  the  periosteum  is  torn. 

Strapping  with  wide  adhesive  plaster  or  the  application  of  tightly-laced 
leather  or  canvas  belt  enclosing  pelvis  and  thigh,  will  give  comfort  and 
promote  healing  (Fig.  392,  p.  453). 

LIMPING  :   INTERMITTENT  CLAUDICATION  ;   ARTERIAL 

SCLEROSIS. 

While  intermittent  limping  is  often  seen  in  the  early  stages  of  joint 
disease  yet  the  term  is  especially  applied  to  interference  with  the  circu- 
lation of  the  lower  limbs  often  resulting  in  gangrene.  It  occasionally 
occurs  in  youth,  probably  from  inherited  syphilis.  The  pain  is  most  fre- 
quently felt  at  the  hip  or  in  the  calf  of  the  leg,  is  very  sharp,  may  cease 
after  a  short  rest  but  is  liable  to  recur  at  any  time.  The  pulse  in  the  arte- 
ries of  the  foot  is  either  diminished  or  absent,  the  extremity  is  cold  and  the 
toes  white  or  blue.  The  condition  is  evidently  an  arterial  sclerosis,  or  a 
diffuse  obliterative  endarteritis,  or  a  vasomotor  irritability.'  The  pain  in 
these  cases  is  often  primarily  referred  to  flat-foot  as  the  symptoms  are  very 
similar.  The  X-ray  may  display  the  thickened  arteries.  Rheumatism, 
ostitis,  erythromelalgia,  and  Reynaud's  disease   should  be  differentiated. 

Treatment. — Treatment  will  depend  upon  the  cause.  If  congenital 
or  acquired  syphilis  is  discovered  a  mixed  treatment  is  indicated,  with 
hygienic  measures.  Injury,  violent  exercise,  and  undue  heat  or  cold  should 
be  avoided.  Potassium  iodide,  nitroglycerine,  and  amyl  nitrite  are  useful. 
Massage  is  of  little  service.  Baking  sometimes  gives  relief.  Rest  is  most 
important  either  in  bed  or  on  crutches.  If  gangrene  occurs,  amputation 
may  be  at  least  temporarily  helpful. 

»  Annals  of  Surgery,  xliv,  1906,  791. 

'  Kolmer,  Univ.  of  Penna.  Med.  Bui.,  1908;  Arch.  Orthop.,  vi,  262.  (A  complete 
monograph.) 
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KNEE-JOLNT  TUBERCULOSIS. 


II    WtUte  fwelUiii;;  ttjinor  ttlbu«;  kiM»-joiiit 
at  srtbrilia:    scmfuiottf  mftbritii;   futi^o<i« 
ifagtPtnitioti;  ciktitm  mollis. 


iiihctfvalMiB  o«i«o^ftihficii; 


TttBERCULors  diwaae  of  iho  knw  ittftndn  iliinl  in  onlor  of  friKjuency 
of  joint  <lieciu9e,  cofi^tituting  from  2  to  3  per  cent,  of  tiu!  csi.^9,  ifcu*  i^pliMy 
and  hip  preceding  it.     In  8o  large  and  compLiealed  a  jauil»  the  resulUi  are 

neoewariljr  aerioiLs  (Fig.  IMi). 


I)  Predinpoaing;  (2)  Excitiar.— Thi*  rffrci  of  berrd* 
hy,  A^i  envirDnnient  and  iTonUguiti  m»  pn^dinpiMai^  and  of  trauma- 

ti-^  '  —  ■  ■--  '  "-    -oniiik'rT'^i  ufidrr  iubcrrulfiifiia 

f)i  l/e  mpealML 

PaUK»k)t>.—  i  invaitoi  ^  the  knre  ia  ite] 

«un»  aa  in  oilier  i  i  point  to  be  l»pl  in  mind  li 

tbai  the  piimar}*  condition  in  children  in  an  ep«ph>iitia  ar  ostltia  and  thai 


506 


KNEE-JOINT  TUBERCULOSIS. 


FiQ.  460, —  EiTwinn  of  carttlage  anil  bnne  in  kn«e-ioiDt  tiiberculosis. 


Tut,    461. —  Deposit  of  tuhprculoim  infiltrntinn        Fio,   4ft2.  ^^  TubeTruitms  itiferiiori  oi   ffinoraJ 
within  niid  around  the*  kne«-joiiit.  condyle. 


PATHOLOGY, 


W7 


the  prinittry  synovial   type  U  uncommon.     The  tuberrulouM  oiiteoin>vUtte 
proceaa  ftdvances  from  the  epiphysis,  fK^rforiit^*^  ihf»  jiMttt,  aettioK  up  •yoo- 

vitix,  enxsion  »>f  rrtrtilii^f  (Fir.  400),  U-  '    ^ 

iTation  ami  deposit  of  tulx»rculourt  jjr 

lhc»  joint  {Fig.  It'll).*     (Jelatinoid  thick*  rnj  .  i    i- 

and  ileuth  frtjquently  follow     Thr  t>rM  r       i   i.  u.  ;.,...... 


rn. 


-^       Wm-  *M.— 


mB  0  or   in      ■  ^   fibula,     ll    tti<^    fcm>t'  -i^ 

it  0r«  on  tuU  <  >  aihiilhrr  pari  c»f  tbr  bo«l  u^. 

gioK  iif  an  arter}^  in  tbr  rpiphyxiii  by  an  coibatua  tamy  give  a  n^dfr-^baprtJ 
wqiaitatmm  ffom  infarct, 

F ^ 

*  Fur  roktwcofitol  ififiianiMi  oT  be 
Ihr,  Wa^or  vat  foftaaala  ia  a  iteijbi  att^  l<» 
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Symptoms. — An  insidious  intermittent  but  persistent  and  increaaing 
limp  following  a  slight  injury  of  the  knee,  recent  or  i-emote,  and  with  flexion 
and  muscular  rigidity  of  the  joint  in  childhood  should  always  be  regarded 
with  suspieiou.  If  immediately,  in  the  first  ten  days,  treated  as  a  case  of 
commencing  tuberruloua  knee  disease  the  process  can  be  aborted.  Hun- 
dreds of  children  are  yearly  crippled  or  lost  through  the  ignorance  and 
carelessness  of  physicians  who  thoughtlessly  tr^at  the  case  for  months  as  one 

of  rheumatism  while  the  tuberculous  process 
creeps  steadily  on  and  the  opportutdty  for 
arrest  is  lost. 

The  limp,  fatigue  and  stiffness  will  be  the 
first  symptoms  noted.  Muscular  spasm  and 
flexion  will  sfjeeLlily  follow  (Fig.  463)  and  are 
the  most  reliable  of  all  the  symptoms  of  tuber- 
culous invasion,  although  not  quite  as  persistent 
as  in  hip  tuberculosis.  Even  in  early  stages 
there  will  be  a  visible  change  in  the  contour  of 
the  knee  when  compare€l  with  the  opposite  one 
(Fig.  464),  the  depressions  on  either  side  of  the 
patella  being  obliterated  by  swelling  or  effusion. 
The  sensitiveness  and  pain  will  be  greatest  over 
the  infected  focus,  usually  at  the  internal  con- 
dyle of  the  femur.  This  pain  will  increase  with 
the  advance  of  the  process  until  it  may  be 
severe  and  starting,  especially  at  night,  from 
alternate  muscular  relaxation  and  contraction 
in  sleep.  As  the  disease  progresses  the  destruc- 
tion of  the  joint  (Fig.  465)  and  the  boggj^ 
infiltration  without,  both  increase^  the  skin  be- 
comes tense  and  pale  and  the  typical  waxy 
WHITE  SWELLING  or  TUMOR  ALBUS  api^ears  (Fig. 
466).  During  infiaminator\'  exacerbations  from 
injuries,  heat  will  be  noticeable  both  by  the 
surface  thermometer  and  by  the  haml,  but  in 
the  boggy  tumor-albus  stage  the  skin  is  cold  and 
sinning.  The  fixation  becomes  more  positive  as 
the  muscles  attempt  to  lessen  pain  by  preventing 
As  ligaments  are  destroyed,  backward  sul>luxation  antl  outward 
rotation  of  the  tibia  take  place  from  contraction  of  the  biceps  (Fig.  467). 
Disorganization,  abscess  and  extensive  suppuration  follow\  In  the  latter 
stage  long-continued  suppuration  often  leads  to  death.  Tutercle  bacilli  can 
sometimes  be  discovered  in  the  pus;  frequently  they  are  dead,  but  toxins 
remain  and  can  be  inoculated  into  guinea-pigs.  Milder  cases  (Fig,  468) 
may  end  in  recover^'  with  or  without  motion  (caries  sicca). 

Differential  Diagnosis. — Early  diagnosis  in  knee  tuberculosis  is  abso- 
lutely essential  as  prognosis  and  treatment  are  entirely  dependent  upon 
it.  The  fix?tjuency  of  tuberculous  disease  in  children  should  cause  every 
doubtful  case  to  be  treated  upon  the  basis  of  infection  until  permanent 
cure  is  assured.     The  great  producer  of  cripples  is  the  practitioner  or  sur- 


Fm,  4H5. — TutnTctilovtfl  d»wn.»f 
of  right  knee  uiul  of  Ml  lap.  Hiitti 
ttrmighteued  later  by  opteDlouiM?'. 


motion. 


WHITE  SWELLING. 

in  who  carc^lewUy  pnmtn  ovtr  &  limp  and  a  pain  as  a  *^  bahit/'  or  aa  iIuhi* 
niatidm.  Children  proff  r  to  plA>%  not  to  limp.  In  dia^^iHMU  Che  bunWn  of 
proof  in  chronic  disea^  of  the  knee  in  a  child  should  alwaya  rest  upon  tba 
n(>u-tul>f^rtnil()U.H  sldf*  of  thr  <)uc»«tion,  Hince  infinite  rinlcH  aiv  involved  by 
dcliiyirig  pmprr  tn^atmcnt  (p.  467).  Thc^  X-ray  will  often  Hhow  a  dlaessNi 
focu5  in  femur  or  tibiii  <p.  374). 

Co^rv»ios6  and  sritAiN^  will  1)c  s^pc^dlly  followed  by  pain,  tendemena, 
P9l|il>ly  by  efTuision.  but  under  rest  and  '  *  thi?  t^ymptomn  of  aruto 
tJFMvitin  v,\U  ,'i])tHHlily  di.^appear.    In  arut*  ,i  the  paU'Ua  will  usually 

float  when  the  knee  in  straight.    It  U  impurtaitt  to  remember  that  even  a 


Wm.  4«A.~Typicsl  «kit» 


■U^  trauma  mjiy  brrome  the  exettinx  rause  of  tuberruUms  tle|Qeiieiiitio&« 
eooiequeotly  an  bjuretl  knae  should  lie  watched  for  »veral  month*. 

RiiKLiiATt'*!!.— The  motsi  blameahle  and  un)aflitiAable  diaim<^  aikI 
the  oni»  mMultini;  nwwt  npfiouaty  in  that  of  rhrumafi«m  Rboufnn»i*m  r>f  a 
iini^lr  joint  in  rhihlhood  ii*  practically  nevrr  iiwn'  ^^  4IM 

of  fever,  beat  and  nudden  (cwelling*  nweating  and  c:». i  .     :cu- 

IcMia  di«*aiy  la  uinmlly  «low,  imiidicHiii  ai*  to  Limp,  pain  ami  nfreliinit*  but 
mu^rtilar  aparnii  and     '  462).     To  treat  a  cjur  of 

rht^uroalisin  by  tt»^  nii  M«t}*«tionnl  h^ph^itt^  run  do 

no  pcjtwibic*  I.  \.^»% 

of  rrir"'!'""  -^  ....  -►....  . 


,»... 


*  WilUfU.  PuMu  :iUUc  UPiL  Juur.,  Mch^  I^IQ,  1^.  lulcru^t 
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tion  of  guinea-pigs  will  definitely  settle  the  question  if  the  clinical  symp- 
toms are  obscure.  The  tuberculin  tests  (p,  375)  should  be  used^  but  are 
uncertain. 

Cheoxic  synovitis  from  rei^eated  injuries,  slipping  of  loose  bodies  etc., 
aiT  discus?sed  on  page  oM).  A  careful  exaniiiuition  will  Ix*  required  and 
all  such  canes  must  be  closely  watchet!  lest  tuberculous  invasion  follow, 

Peri-artici:lar  iXFLAMMATioNs  and  bursitis  will  have  their  distinctive 
histories,  with  symptoms  of  localiised  extra-articular  tenderness  and  speedy 
abscess  (p.  535). 


FfO.  407. — Biiokwmrd  dL*1oearirjii)  af  tihin  from  destruction  of  Ugammto. 


Hemorrhage  into  the  Joi\t. — In  '* bleeders"  this  oossing  may  occur 
no  filight  injury,  iu  other  rases  only  from  severe  traumatism, 

Hysterical  Joint. — Although  tenderness,  pain  and  stiffness  are 
i-eadily  simulated,  yet  the  case  if  seen  hite  will  present  none  of  the 
positive  symptoms  of  tuberculous  disease,  and  ether  and  the  X-ray  will 
materially  assist  in  chagnosis  '  by  showing  the  absence  of  either  bone  or 
curtilage  <lestruclion  (Traumatic  Xeuros^^s.  ji.  657). 

Arthritis  Deformans. — Osteo-ailhritis  is  more  common  in  adults 
and  will  present  the  symptoms  of  bony  deposits  and  grating  in  several 
joints. 

1  Willanl,  article  hi  Warren-Could  Inl^mat.  Text-Book  of  Surgery,  vol.  i.  721. 


PUOUXOSIS. 


AriTK    INKKfTlnt  S    AKTHHITIS.    KIMPH YSITIS.    ANI»    nsTEnMYEI.ITI>    will 

bo  riipijl  :iinl  (h'structivf  in  thi'ir  cMiursi'.  with  rhills,  his:h  ffv«'r.  uiiil  otlwr 
s('pti<*  syinptnins,  (icniatidinir  iiMiMnIi:it(>  iiiri>inii  ip.  rts\*.  Hy  i:il»«>r:ilnrv 
oxainitialinM  thr  luirnt-dr^aiiisin  will  U-  il4Mni)tistratiMl  l»y  tin*  inirrnM-o|n» 
or  l>y  l)ar!<*nn|<»;:ir:il  trst. 

(l<»M>l{|{i{KAI.  AHTMKITIS  will  ill  adilitinii  In  t  )ii>  uti-tlirai  illft>rrii>Il  all'l 
thi'  pn's<-iirr  nf  diplocnrci  >hnw  cnrlirr  limit atinii  ••!'  inntimi  aii«l  lln' 
syinpt«»nis  will  In*  aciitr  (p.  ."iS'Ji. 

Sl'lNAl.  AKTMI«»l'ATmF.S.        Ill  thi'  ahsMirr  nf  klUiWll  rxi^tilii:  li"'iinn»tiH' 

ataxia,  thr  la«k  of  pain  an«l  nf  njiiscuiar  >|ia'«ni.  with  prni:r»"^^ivf  flTu.-ion 
ami    (icstriictinn    of    the    jnini. 
will  1n>  in<licativ<'. 

SAmnMA.  -  Maliirnant  tli«- 
('aH>  nf  thr  frmiir  nr  til>ia  will 
at  lii-T  cnnfu"^'  thr  <lia.irnoM>, 
Imt  will  prML:n->>  with  L:n'at:'i* 
rapi«lity.  n'-i-»iini;  all  tn^atnu-nt, 
whih-  thr  joint  may  <'oiitiniH» 
mov:(Mr.  Till'  tiiinnt-  may  lift 
ihr  pnpliiral  artrry  >n  a*:  tn  >im- 
ulatr  anfuri-^m.  Thr  X-ray  ninl 
thr  mi('ro.M>n|M'  will  1>.-  hi>lpfiil 
a^^i-iants  as  will  al>n  ilu*  us*-  nf 
tuU'irulin  'lii:>.  ">;i'>  an«l  'I'll, 
p.  i"»<»j'. 

I'rojjnosis.        Thr  pmunn.-is 

•  ir}Nii«l-  III!  i|-«-]\  Mpiili  r:M  iv  dlai:- 
nM-i-.      ;i?ii|      rtllr-irliT        I  MmT  nir lit  . 

If  ih"   i-:4-»-   i-   *i<ii   in    ■li"   tii-t 

twn  ^^^•rl^-    tIh-    i!i\  :j^i..|:    iA\\    In- 
Miiii;il.l'     l»>     ;'.l«-"l'i'r     M'-^     ;'.li«l 

fi\:itiMll  ri-i|««l       !'-«;iJMn-UT       ;:? 

an_\  tin, I-  lii-Piir  t;li:«iii-  :ink\  I"-: 

lia-    t;iki  fi     pl:i<r     \Mil     prnl»:ih'.\ 

n'-^n!*   ill  .»   rn!"«'  uiMi   n:"iii<»n  in      '       *'* 

innn-  !l,:in  iini--li;iii  'Im-  i-im-*.  :i«» 

ti\:iM't!i  :i!.«l  ]i!'ii'i«' ;"n  <  ;i!i  l»r  nioii-  n;t.i:.\ 
till-  l.ip  1;'  '•■«■:.  ;.t*'-  iinii'fj  rin'tinn  .in-:  im 
til  1m-  •■  \ I h  I  f »■■ ;  ; 

Sn;'|':ii;tM'i!i  •"  ■ 

:il:k\  l<-l-    !■   ■.\\    1 

tafiiin  -ir:.-!-  -.: 
rijli:-.i:  ji- ■;  ■;•■ 
..!|T     -■:',•]■  ;:.:'•.■'• 


■  I  :i-i-   f;;i''   iw-rn    ni:»l'  '•■ 
:•.    I  iriJ-'  !;:•  i!    !•  i    i»!;»-  -' 
'i'.;t,  '.,  >\         \:\    -rNrrt-r 

'i  -  ,!'  -        1  r.    n* lii"     -• 
!  :  ■       l'.'«      .1'.  . 


M. 


:i!ii\  ."1 

nsiiJiiS- 


I.T.' 


i:.  :  .:  --^  t 
uinl  ni:iv  :i  a*  K   1"  ;■*■!  • 


;1. ■:.•;:..-:- 
.j'l-!    ':!''■    •"' 


'  *  .   :         ■■     ■     •■■.;•!•    ■  •■    .1"    k\  I"*:-    .l?i' 

.  •  .■   :•,■■■  ••.-  :'■■!   :riiM:L:i'i-«in 

■  ■:     ••..■     ■    i'.--.      •:    -A  iilih    rM'Ii' 

-  i\'  :;  a'.'    '  *\'  i-'.'n  ♦•:  .i!npM- 

1        i     i"!-.      ii«i*.\i\i'        :ilik\!n*|*. 

.•  .  •.  !:.  i\  •  i!n»  ]•:.%'  '■  uith- 
■!  :.  ji--:  ^v'l'  r.i'i'T.  '-r  !:'»ni 
■.:•!■:' .i' :  \  •     •   fi--  :,i'rl'.    ri';»i  h 

• .  ■•    :-  •■■•:/;n  ;«--l  fr- 1!-.!  t  w  ••  !•• 

•     .  •  •     ;?i-li  •  N  ri  \i;ir-  ■'!"  .ijr 

■  :■  !"     I  .-••  "f  -liM?!!  U-mj  fr. .in 
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tuberculosis  of  the  lungs  in  adolescents,  or  meningitis  in  children.'  Koenig^a 
statistics  give  the  general  rnortiility  at  2*2.5  per  vent.;  Gibney  *  SJ>  per 
cent.  Erasion  rather  than  excision  or  amputation  is  to  be  recommended 
in  children  to  secure  continued  epiphyseal  growth  and  lengthening  of 
limb.     In  adolescents  as  in  adults  the  more  radical  operative  measures 

will  be  necessaiy. 

Treatment,  —  The  treatment  of 
tui>erculaus  knee  disease  is  similar 
to  the  course  pursued  in  other  joints 
and  is  outlined  on  p.  47  L 

The  various  rational  methods 
<'f  treatment  are  fully  discussed 
under  Tuberculosis  of  Joints  (pp. 
371},  3S0)  and  need  not  be  here  re- 


Fi'J.  4tiU. — Kintif-anttleil  drfoniiity  from  tuhpr- 
pulnwis  uf  ktipe.  Straiftl'iteneil  loH?r  by  tenotomy  of 
hamntringH  and  oateutotny  of  femur. 


Fio  470. —  Ixvng  piaflti»r  nmt  fnini  perineum 
to  foot  for  knee  tub«rcitlo»i»«,  OpjHihile  ankle  alr^o 
infected. 


pcated,  except  as  specially  apphcable  to  this  joint.  Nos.  I,  II,  III,  and  IV 
are  there  shown  to  l>e  more  essential  than  No,  V  (pp.  380-395), 

I  AND  IL  SuNsHiNK,  FKEsH  AiK  and  an  OUT-DOOR  LIFE*  cven  during 
recumbency  are  as  imi>ortant  as  in  8i>ine  or  hip  disease  (pp,  3S0,  420 
and  47*2),  but  ambulatory  treatment  can  be  commenced  earlier.  Bier's 
elastic  passive  congestion  is  descri}>ed  on  page  3S8. 

III.  Protect[ox.— (a)  Rest,  Fixation  and  Traction. — 
Absolute  fixation  and  the  avoidance  of  weight-bearing  are  more    readily 

»  Young's  Orth.  Surg,,  1907,  2d  ed.,  441. 
»  (iihney,  Anwr.  Jour.  Med.  Sci.,  Oct.,  1893. 

'  Willard.  (>i>eii-air  Treatment,  Jour  Amer.  Rfed.  Amoc,,  July  IS,  1903;  and  Trans. 
Int-ernat.  Congress  on  TuherculoBiB,  Waslungton.  D,  C,  190S.  vol.  li,  257. 


> 
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'mcoompUHhed  at  the  kneo  than  at  either  spine  or  hip.  Rest  in  bed  vrilJ  be 
ni*t^ss»iiry  during  the  acute  piiinful  stage,  either  with  fixation  or  with  trac- 
tion by  pulley  extension  straps  in  the  line  of  deformity.  Partial  nwt  and 
thorough  fiMition  vnn  Ix^  l>est  }*ircun'ti  by  pla>ter-*if-?arij*  iFiir.  470 K  Iml 
iWood.  metal,  eelluloi<t,  binders  board*  silicate  of  !«oda,  >^  y 

pigiil  KubsitHnee  may  lx»  u.'*'d.    The  advantage  of  g\'ptiUf  t 

that  it  cannot  be  tampered  iiith  by  the  patient  and  rr^quirej*  tnfn*<)ueni 
dreHJ^in^.     Failure  to  fi\  the  jr»ini  with  planter  h  due  to  the  fact  that  the 


i»  -.  in 


>    kr»»w  mp\tu%  tiriiUt  »*  *n  kHrJituiti<-  m^u  L 


U  m»  often  misapplied,  the  portion  abovi»  the  kneo  toeing  m  «h-r? 
the  lung  lever  of  the  tlhia  |>ennitji  eonjitant  mar  170,  p 

thigh  fiortion  ^htmld  extend  abmiluirly  rorr'  •     •  '  *' 

portion  to  an  equal  distanee  U4ow  the  knee.     \n 

t  .'d«4i  lie  included.     The  firvt  applkiiti^^n  alnmid  be  unmW 

led  afl  far  a<;  pot^bli"  iiitlKiut  gi>ing  p«m«earh  nubaequent 
tieing  applied  in  a  ptraighter  poitition  an  muM^tilar  itpiMim  n*laice«.    Only 
thin  layer  of  cotton  and  flanr  *  ^    -^  '    -      '^  ^     -^    uired  ber,      '     '^ 
laater.      When  the  caae  ia  eiutf  miii   ai- 


*  Win*nl,  Kfior  lajfiHei  and  lUiir  to 
N.  Y.  Heil.  iour .  June  23,  I1NM» 
S3 


Hmoi,  Amot.  Hnl..  ii^  tTTD,  loo:^;  initit 
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treatineiit,  crutches  with  high  shoe  on  opposite  foot,  or  a  Thomas  knee 
splint,  are  to  be  used,  but  no  weiglit-bearing  is  pemxianilAe. 

[b)  M  c  c  h  a  n  i  c  a  I .  — The  THr>MAS  knee-hplin't  ih  made  with  two  iron 
rods  exteiuiing  from  three  inches  below  the  sole  of  foot,  the  inner  one  to  the 
perineum,  the  outer  to  the  top  of  the  troehanter.  At  the  iipjier  end  these 
two  i-ods  ixm  eonnectc^d  by  an  ovokl  iron  ring  upon  which  the  patient  sits  as 
an  ischiatic  and  perineal  crutch  (Fig.  47 1).  In  measuring,  the  circumference 
of  the  thigh  at  the  perineum  and  the  oblique  circumference  should  be 
taken  at  an  angle  of  43  degrees,  allowance  l>eing  nuide  for  pailding  with 
felt  and  basil  leather.  The  posteiior  circle  under  the  tuberosity  of  the 
ischium  should  bear  the  greater 'portion  of  the  weight,  as  pressure  on  the 
ramus  of  the  pubes  is  apt  to  excoriate,  A  more  comfortable  brace  and  one 
more  readily  adapted  is  made  by  flattening  the  posterior  arch  and  fitting 
it  morc  accurately  beneath  the  buttock  and  by  nmking  the  anterior  half 


Fio.  472. — A,  T\iaTiuk»  kn«*--«pl[nt  more  correctly  fitted  by  flattenini^  rwir  bntid  and  fusrtfning*  with 
HlrBi)  in  front  uf  thigh  ;  B,  club-ft»ot  pipporRlus,  ncrew  adjustment ;  (.',  ulub-fool  apparatiw  woiu  inajd^  of 
•Ikw;   D,  bow-leg  n^pfmratua  for  right  lag,  pada  at  ituier  kuoe  ami  uakle,  pad  uii  outer  nkie  of  Uinb, 


I 


a  strong  leather  strap  with  buckle  {Fig.  472,  .1).  The  weight  of  the  appli- 
ance shouhl  be  carried  by  a  webbing  strap  over  the  shoulder,  and  a  leather 
sole  plate  added.  Broad  laeed  straps  in  front  of  the  thigh  and  leg  hold  the 
appliance  in  place  and  eorreet  knee  flexion.  The  sound  foot  must  l)e  raised 
by  wood  or  cork  to  equalize  the  length  of  limbs.  The  same  splint  may  be 
made  as  a  calipeh  splint  for  convalescence,  by  bending  the  lower  ends  of 
the  rods  inward  at  a  right  angle  and  slipping  each  tooth  into  a  tube  inserted 
in  the  heel  of  the  shoe  (Fig.  473).  During  the  early  anibulatoiy  stage, 
axillarj^  crutches  should  be  used>  but  after  the  acute  symptoms  have  passed* 
the  splint  may  be  used  as  a  walking  ischiatic  crutch  with  locking  and 
unlocking  joint  at  the  knee  (Fig,  476). 

The  expensive  so-called  extension  knee  splints  are  moi-e  painful  than 
extension  under  ether  with  subsequent  fixation,  ami  are  seldom  if  ever 
iipquired.  A  Taylor  hip  splint  (Fig.  424,  p,  47<S),  or  a  Lovett's  jointed  screw 
and  adhesive  plaster  brace  may  also  be  used  as  a  knee  protection  splint. 

IV,  V.  Operative  Treatment. — (a)  X-ray;  (h)  Trephining  and 
ignipunct  ure;    (c)    Aspiration  and  Injection;    (d)   Incision, 
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Arthrotomy.  —  The  benefit  of  theae  four  metho<U of  treatment  and  their 
technic  have  been  already  fully  discuiwed  on  pp.  395-39S. 

Correction  of  the  Early  Deformity.— (J  radu a  I.— The  flexion 
defomiity  can  \ye  corrected  by  a  nurcewion  of  planter  cawts  applied  at 
int^rviil.s  in  increasing  extension;  or  in  painful  ca.ses.  by  horizontal  Tiur- 
Tiox  IN  the  line  of  DEFORMITY  made  with  weight  and  pulley  with  «low 
correction  of  angle,  the  knee  l)eing  huji- 
portcd    posteriorly   by    pillows   or   boanl. 

Rapid  Correction  of  Early 
Flexion  with  T e  n  o  t  o  m  i  e  s .  —  If 
the  acute  inflammatory'  symptoms  have 
subsided,  cautious  straightening  may  l)e 
made  under  ether  after  tenotomy  of  the 
hamstring  tendons.  If  the  latter  precau- 
tion is  not  taken,  the  leverage  may  throw 
the  tibia  still  further  backward.  The  divi- 
sion of  the  tendons  is  also  of  advantage 
in  preventing  subseijuent  flexion.^.  The 
straightening  must  Ik*  carefully  i)erfonned, 
not  abruptly,  the  patient  lieing  either  <m 
fare  or  back  ami  the  tibia  protected  pos- 
ti»riorly  to  prevent  subluxation.  Fixation 
with  plaster  in  the  straightened  iM>8iti()n 
for  two  or  more  months  and  prot4»ction  for 
years  will  n'sult  in  grf»at  Ijenefit  ami  give  a 
us«»ful  limb.  When  jxissible  without  excit- 
ing iiifliinimation.  this  method  saves  pain 
ami  time  and  will  ]M*nnit  eariy  ambulator)' 
tn>atm<*nt  with  crutches  or  fixation  appli- 
ani*«'.  rig.  171  shnws  contraction  of  bin'ps 
muscle  with  mtatinn  and  flexion  of  leg. 
Fig.  47")  cxliihits  the  n^sult  after  o|H»n 
.MiM'tinn  of  tendon  «>f  bic<»j»,  corn*ction  of 
n>tatioi)  and  Hexion  and  stM'uringof  motion 
aft4'r  two  year^  of   pn»l<*ction   tn'atnu'nt. 

(i)  K  r  a  s  i »»  n  '  is  the  o|i(>ration  of 
choice  in  childhiMMl  unless  e\t4*n.Mve  lM>n«* 
diH-a*^*  i^  pn'X'iit.  even  though  the  o|MTa- 
tion   Iia**  to   1h'  s«»veral   times   rr|w»ate<l.  as 

time  i"»  «»f  ■'!ii:ht  im|Hirtanc<*  conipaPMl  with  gnuvth.  If  the  «'piphyseal  line 
i-  n  in««\i-.l.  the  limb  may  N»  shortened  >«•  a.-»  to  Im>  u:mie>.<*.  this  shortening. 
af'ir  c\«i-ii»ri  in  early  lifi-.  >ometimi-»  annMintini;  to  six  <»r  eight  inchea 
•  1  i::.  lti'».  1'.  -'111.  wiiilf  by  erasioii  thi-  l**^-*  iiia>  in»t  i-m-iimI  one  l*i  two 
iiii  he-i.  \  ::<•••. I  walkirii:  limb,  even  if  .iiik\  lo-^^-d.  uxny  lie  exjuTled  in  SM 
t'»  \H)  jM-r  ri-u?.  ..f  the  ca•^♦^  ill  chihln-ri  A  -';t»;:N'  era-ion  will  arn*M  the 
di-^  :iH'  in  ;iT   1«  .i-i  7'»  |x'r  c«*nt.  of  the  «  a.^**-.     Tlif  mortality  pillowing  the 


}  t'.  471  — <'alip«Ykn#r^plint.  TiNrthttl 


Willir  !  J...'  Viiirr  M.-l  Vmm-  .  \pnl  I  :  V**\  lol'..  Vpnl.  IV».V  \x\ .  IhJ.  I,»irr. 
M- i  M  i^-  M  m  f.  PUNI,  Int.r  Tr\t-Ii.M>k  .«i  >j';rir\.  U  .trnii-1  mhiIiI.  \«i1  i.  «V,»".»  717^ 
I    .:%    M.-.i    Ml-  .  I'rnI  .  ivm.  ::.i,V.i;  \s\k{,  M,  Hij.  Tmii.    Anirr.  tMh,  .U**..  ly^i.  vi.  23. 


l-Ui.  47A.— Result  of  opiMi  seftt..i,  ..f  }.uvp 
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two  operationA  of  eraAion  and  excision  will  vaiy  but  litllr.  The  death 
rati6  under  five  y«Jin<  <»f  age  and  above  twrtiiy  mill  he  Hrnoiia,  but  the 
avera|?i'  will  be  about  10  pir  cent.  About  5  ptfr  cent,  of  emtfiona  and  of 
exrtfiuomi  will  ultimately  require  amputation  in  adoleacentJi.  T\m  moti  aeri* 
ou«  re«ult«  art*  found  when  rorufen*attve  tn^atuu^nt  ha«bwn  loo  proU 
(For  adililional  U?ehnic  of  eiMon  wte  \t.  .'<tM5.) 
The  pari**  having  Ixien  thoroughly  utt'iilijoed  and  an  Eamarch  touml* 
quet  applied,  the  joint  is  expo«^d  from  one  condyle  to  the  other  by 
inriHiou  pa^iMinjc  t»elow,  above  or  throuich  the  tiatella,  preferably  the 
T)ir«lapl  :       .ltl»ekii.      "  '  cif  diaeaae  in  t1 

femur,  tii  i  Ije  rpu^  •  or  gouj^e. 

»fteni*d  ami  diHiziti»grated  synovial  inrnibnuie  in  cut  away  with 
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curved  on  the  flat,  or  with  scalpel.    Tlie  expo«uiv  of  ibe  joint  burta  ab<»ve 

<'  !  (<xten!saon  of  the  tat*'r 

I  y.    Can'  mujit  tie  ta*  • 

the  joint  that  tt>e  popliteal  %^e«flel»  air  not  injunnl.     I' 

»hould  be  irmoveil,  a#  It  will  no  longer  be  of  «rv» -. 

probabli!  re^t  in  all  sevi^rr  infertionn.     The  et 

Airoidod  an  n 

4fiMoloR«l  an  pal 

r&rlKiric  arid,  foUowMl  by  very  frt*  waalung  with  a:  n 

iiMiim*      If  tulier'     -  '       ^"'•eape  notice,  the  wound,  .-..i  .„  .  ,  i.i^ui 

will  reopen      If  ^  haitdagt  ia  mmovt^l  eaHy  and  all  bleed! 

pointa  f<*  fteanently  be  omitted.  tKe  Mcape  of 

beinx  P^"  ^liiehlni^  ibe  flap  in  poaitioii  and  by  elrmtf 

the  limb  after  operation.    Uoiinf  may  aii»  be  pre  vented  by  tDO| 

joint  Mirf am  with  boUiog  walar  or  with  aleubol  and  aneUnilid.    T I 


FI0.47&. — Frootal  Motioo  tkrougli  knee-joiat.  f^howing  articulating 

removal  even  year-s  later.  The  wound  is  thol 
ili-ioditle  (aristol)  and  rovered  with  a  bulky  st© 
of-Paris  easing,  before  it  has  entiiiely  hardens 
upon    inserted    removable  metal   strips   (p.  2 

*  Amer.  Jour.  Orth.  Surgery,  Oo| 


HXCIHIOX 


Ali» 


qywnX  n^mowA  of  either  anterior  or  posterior  kftlinw  for  droMiiK  inupoum 
without  moving;  the  joint.    WindowB  in  thi*  n&»t  nn^  lew  eoavrnient. 

A  bracketed  vplint  riin  be  rea<llly  niaiie  by  threr  angulatod  pieces  of 
strong  iron  encloned  in  the  thigh  and  leg  f>ortionj«  of  the  pliuiter  iiplint  tti 
bridj^  the  knee  n-  it  acce^w  to  t»  n,  or  a  brarl' 

(Fij?  '*"''),  or  a  Cit        ^     torior  wire  hj'  y  be  imhI.    i^ 

tant  in  applying  any  dreaaing  that  po«Etrrior  dinpUeeinent  of  the  lihta  bn 
avoided. 

(/)  Exriaion  or  RiiaeeiiiiJt  or  Arlhrtelomy.  — In  ehildren. 
enutinn  im  pn^frruhle  to  e^  •  n^anocui  alieady  glvrn  (p   .'•I 5). 

.\n  excimon  of  tlie  joii  nerefnary  where  lark  of  early  protrr- 

ttve  treatment  and  enucion  ha\*e  failed  to  am^tit  the  dlneaiM*.  or  where  the 
bone  destruction  and  suppurntion  are  fxtenfiive. 
As*  drainage  is    to   1)0  exjierird,   the   inriMfmj* 
j<hould  commence  Tf^Tll  back  upon  the  conclyle^. 
thuf4  avoiding  the  iieretuaty  for  a  posterior  ojumi- 
ing.  The  advantage  of  it*it(*ction  in  ailoIeMt^nt)*,  or 
in  adults  after  growth  ha«  been  attained,  i-  t  • 
iitve  and  may  avoid  amputation.     Thi*  t«  > 
which  niu/it  be  thon^iughly  aj^eptic.  i^  somewhat 
iBmilar  to  that  already  dci^cnbeil  under  eraiiion* 
mre  that  in  arthreetotny  tnoie  healthy  boiie  U 
MieiiBeed  than  in  cradon  an<f    '         ^     <  uhtun 
gyaovtal  inembrane  in  not  ■«  i  \     \ 

MW  b  used  to  fTmo^-e  neetionn  inmi  l^tth  ttie 
rondylea  of  the  femur  and  tib'ui,  The^ie  flerti(«nr^ 
niujtt  be  maile  with  careful  planning  aA  to  an^lt*^ 
and  inclinationi)  that  the  Fub«equ«  i  w^n  i^f 

llie  limb  Hhall  be  in  profM^r  line.     11  -  ♦•nf»-- 

teum  should  be  >«1ripiieil  fn»m  tin*  l>* 
menta  divided,   and    the   bone^i   prot:....  - 
aliar|>ly  Hexing  tlie  knee.     If  a  Huteher*M  naw 
(Fig.  Jtl8,  p.      ■  h  bUfle  n»vi»r»d  b»  u«eii, 

the  tUuiipir  to  .  J  veoBela  i^  leaaene<l.    if  an 

anipulAtltig  snw  m  emplo^-e^l  the  venM^U  Hlmuld 
bo  guardml  by  a  flat  protector.     In  n^-'-iii^n.  ; 


» M»   4r» 


^M.ll 


diJiraird  arrait 

beyond  the  epiph>'iea]  line  may  be  g*  but  in  mluh*  the^i^ 

fod  ahould  be  thoroughly   n  ' 

l^nnlaaton  for  immeciiiite  anij 
ahould  tie  secured  Ijcfim*  Mhi*nAAiion. 

Tlie  joint   hanng  b(*en  th*»n»ughly  irrigated.   ♦•*..».»-♦,}   with  rartwiHr 
arid  and  filled  with  earliotiuvd  olive  od,  gauie  and  lil^  an*  iniwrteil 

av  '  r,.Dc)oii  sutured^  AH  in  enuiion     T< 

ni^     -     tppJied,  or  a  braeketed  wooden  o 
p.  51^^  aiij lifted,  an  the  biter  dfei»ing»  fthouiii  iw  luaae  in  ; 
time  draiiui^  and  to  secura  final  ankylovv^,     Drainap*  i«..- 
fenoVMl  Mriy.     Artifieial  Mpfiort  iV\m.  4711)  niiiil  bt  given  to  tlie  joint 
for  two  to  four  y*  ir-nt 

fleunn  ttr  lateral  > 
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In  extreme  cases,  where  speed  in  operating  is  of  ^reat  importance,  the 
bone  section  must  he  quickly  made,  the  soft  granulations  destroyed  by 
carbolic  acitl,  and  the  joint  drained.  Shock  and  loss  of  body  heat  will  be 
greatly  lessened  by  enveloping  the  entire  body  and  limbs  in  cotton  and  by 
using  an  electric  heated  operating  inatti*ess.  As  prolonged  suppuration 
from  burrowing  pus  is  one  of  the  gi-eat  causes  of  death,  all  sinuses  even  if 
extensive  should  be  later  slit,  curetted,  cauterized  with  carbolic  acid  and 
packed.    Gluck's  ivory  knee-joints  am  foreign  bodies  and  are  impracticable/ 

(g)  Amputation,  —  In  adults  and  in  adolescents  where  the  X-ray 
shoTvs  extensive  degeneration  with  profuse  suppuration,  amyloid  disease  ap- 


bend  in  einbranonis 
CndM 

Sanoriia 
Itaer  hmd  of 


Hmunfcarui 


Fir.,  480, — Diasectinn  of  riKlrl  pupliteiU  renioii,  ."liuwiiin  rdation  of  VftMscb-  aritl  tiptvp!*,  KxtemAl 
popliteal  nerve  lies  c1ch'«  to  iendou  of  biceps  niUdclG,  uud  la  Uable  to  be  Iniured  unlet«  open  tNectioxt  is 
performed «     (Pieraol'ii  AnAtotny.) 

pearing,  and  especially  where  other  tissues  are  being  invaded,  amputation 
is  safer,  surer  and  more  speedy  in  its  cure  than  excision.  In  childhood  it  is 
rarely  required  except  as  a  life-saving  operation  in  extensive  suppuration. 

VI.  AnscEssKs  and  Sinuses. —The  treatment  of  abscesses  and  sinuses 
by  (a)  conservative  measures,  (h)  aspiration  with  injection,  [e)  incision 
and  curetting,  (rf)  drainage,  (e)  sinus  stimulation,  (/)  bismuth  injec- 
tions, does  not  materially  differ  from  the  procedures  already  described 
on  pp.  39.H-400.  Uemnval  of  the  carious  bone  is  the  primary  element  in 
success,  with  full  attention  to  the  hygienic  measures  as  set  forth  in  the 
discussion  of  fresh  air  (p.  3S0), 

Bismuth  injection  is  described  on  p.  399  and  bacterin  therapy 
on  p,  392. 


Willard.  Tr.  Phila.  Coll.  of  Phys..  Feb.  4,  1891.  p-  58. 
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ANKYLOSIS- 
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FlO.  481. — Ankylosis  Xrom  carliJaKc  qihI  bone  ileatnuction. 


Fm.  482. — Joint  stirfaesea  smooth,  without  prrwjon  of  bonis    Motion  can  ofi*ii  be  r^t<>red  to  sueh  n  jolniv 
evea  when  il  is  apparently  aakylosed. 


522 


KNEE^OIXT  Tt  BKHC 


\'IL  Correction  of  Late  Deformity- 
omy  with   Forcible   Extension. - 
muscles  with  forcible  straightening  is  the  best 
but  should  not  be  perfomied   until  after  all 
months^  lest  the  tuberculous  process  be  awakei 
and  seniit-enclinosus   may  be  tenotomized  sub 
tendon,  lying  as  it  does  so  close  to  the  j)eroneJ 
divided  b}^  open  incision,  as  not  infrt*(|ueiitly 
also  so  contracted  that  it  will  requin.'  divisi( 


Frri.  483.^A  knee-joint  with  eroftion  of  ctirttlutEe  <ii>*l  bonci»bftu 


\ 


speedy  healing  will  ensue.  The  {lecision  as 
tii  restore  motion  to  a  iul>ercidr)UHly  disease 
consideration  by  the  surgeon  of  the  clinical 
case,  the  degree  of  fixation  and  deformity  i 
cartilage  and  bone  destruction  as  evidencet^l  b\ 
presenting  smooth  articulating  faces  without  1 
safely  l>oar  quite  vigorous  forcible  movement 
roughened  and  destroyeil  as  in  Fig.  4tS3  should 
is  the  best  result  to  be  expected.  Considera 
st retell  and  tear  the  contractetl  fascia,  and  t 
tiounly  lest   popliteal  vessels  be  torn  or  the 


) 


OOTBOTOMY, 


The  only  accident  that  the  author  haii  encoutitcrBd  wa3  in  an  old  tubvr- 
culouK  knt»i*  U*nt  al  right  an}£l<*9«  wiih  nildrd  ||^morT}M*al  inferliun,  in  whirhj 
caae  aft<?r  straightening,  an  aneuriHin  formi*d.    ThU  waa  howi*\Tr  sucoeMK 
fully  treated  hv  op<*iutig  thr^  nnv  and  llgatinjc  both  endif. 

Manual  <  ri  t^  by  far  the  aafr^t  niethixl,  ar-  t 

powerful  goii  -   ver\'  liabl<^  \o  injure*  Mth  an»l 

jnobilissaiion  of  th<*  knee  in  itM  Ktraighten^d  position  Will  usually  |pvr  a 
good  walking  leg,  Horoetime8  with  ankyloHifi,  aomrtinusii  without.  Patirntt 
should  walk  upon  rni trheM  for  iit*vi:^ral  months  with  itie  knee  fixf*d,  and  an 
fl!  -  must  be  worn  f'  he 

jni  u  injury  luid  pn\  ii. 

(6)  U  }<(  t  c  (I  t  II  m  y. — UeUKitoniy  of  the  femur 
iihore  Ihf  rondyh/t  is*  a  mont  valuable  i  '..-^   »-  ,rt 
for  tl»  corn'rtiori  of  tuN^rrulnuji  knw 
A  delay  of  a  year  after  th«?  ofSHah-  i^  ,  i    Mipj»u- 


ralion  In  advi.Huble,      \\vvn  whoti  lii 


M  at 


right  angles  (Fig.  409,  p.  512)  preliminary  lenol- 
omy  fif  the  hamittring»  an*l  fomble  htirtrhing 
followed  by  o*tt<^olomy  will  bring  the  line  of  the 
leg  into  good  walking  position,  though  a  flight 
bftckwnrd  curve  and  pn>jertion  may  ntUl  exi^^t 
in  the  femur.    After  operation  the  leg  ia  dnsaaed 
on  fairly  atndght  poniiion,  iv'         ■        ' 
from  normal,  and  enraiv'd  in 
for  «kx  weeka.    Details  of  ocitAMituiny  vh  i 
p.  29tt.     With  thoroAigli  aaiep«i*,  < 
itaide  the  tuberruloua  area  iff  safe  ami  beneficial* 

(r)  K  X  r  i  n  i  o  n  .  —  Exciidoti  more  or  le«i 
mdce^hapeil  ia  indicated  in  aomi*  caaea  of  right- 
•ai^d  deformity  wheiv  the  de^Kntit  about  the 
knee  in  lar^  and  the  ankylrje<aa  bony.  Tlie 
extent  of  the  wedn^  muat  ckpend  upon  tl»e 
eomUtion  ol  the  piafiii.  Tba  bg  thoulil  I 
brought  into  poalthn  t^n  diegi^ea  Imb  than  t) 
straight   line.      I  ^   may  lie   fixtsi   with 

ehrtimleised  gut  v..  ..  „vld  with  g.v}Mium.  the 
latter  to  be  worn  for  auc  or  eight  week«.  Wire 
or  naila  are  foirign  bodien,  and  fir^i  I 

(p.  5 IS).     The  Eaniarrh  bandaige  a^j  ^ 

and  if  releaaetl  early  the  oosing  will  be  checked  by  the  time  the  dma* 
Itlgii  ant»  applied. 

PcMTKBion  DiarukrEMKNT  or  tub  tiiiia  meana  nceMMuily  that  lance 
«l«  ft'nta  haa  air  '        47-1, 

J-  in    genurln  .-nfi 

onlinanly    be    naieiy    ituHtained    by    '  i    iumim. 

■Dd  mpeaieil  ca»'»""'-  r.^.  ii4^  irtrrt<j»M.K-    «  ,.-»:♦,.-,-  -..  ,,,^, 

txcMon  ij  uauaJ'  with  the  m-v^rt  of 

laaria.      Hie  eompUiiiuU  m:{vw  power  injrtruuu:ut»  cau  «lUi»m  U;  borne 
(Fig.  485). 
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{d)  Insertion  of    Fascial    Flap 
plastic  Hiips  of  fascia  and  fat  are  more  espe« 
inatory  or   infectious    knee    arthritis    than 
The    procedure,  if    employed    for    ankylo 
be   tlelayed  for  at  least  a  year  after  the 
synipttuns. 

(Ireat  care  is  essential  in  the  preparatio 
reception  of  the  flaps.     The  lateral  ligame 
bone  remove tl  and  all  unnecessary  manipull 
order  that  their  vitality  shall  not  be  impatri 
fronj  the  sides  of  the  limb,  turneil  upon  thei 
in  position  so  as  to  entirely  cover  the  joi 
stances  have  been  employed  to  prevent 
ankylosis.     Sterilized   pig's   bladiler  is   the 
prepared,  iind  is  better  than  a  hydrocele 
rubber  (j).  503 J. 


¥w.  48,'i.  -Screw  iKjwer  kii«<>-brft«e,  mueli  nwre  puiaM  atM 


SUMMARY. 

1.  Early  dilTerentiai  diatcnosis  from  rh 
ment  are  of  first  importance  in  the  arrest  of 

2.  Mechanical  treatment  by  rest,  fixal 
either  axillary,  |x»rincal  or  ischiatic,  are  absc 
ostitis  of  the  knee  during  all  the  treatment  i 

3.  In  children  under  twelve  years,  cor 
carried  to  the  extreme  and  all  o|>erative  pi 
interference  with  the  epiphyseal  lines,  to  as 
In  young  cases  tenotomy  with  stretching  a 
be  the  primary  operative  procedure,  to 
necessary  and  by  excision  only  in  severe  ca4 
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4.  From  twelve  to  fifteen  yeani  of  age  consen'atism  should  stUl  be  thr 
rule,  although  even  with  operation  the  chances  of  a  shortenefi  limb  are 
less  than  in  earlier  life. 

5.  Amputation  should  be  rarely  employed  in  childhcMxl.  but  in  adoles- 
cents and  in  adults  with  extensive  degeneration  it  is  often  a  wise  measure. 

6.  In  prolonged  suppurative  cases  with  mixetl  infection  the  h>'podermir 
injection  of  pyogenic  bacterins  alternating  with  tuberculin  inoculationii 
will  induce  an  artificial  immunization. 

7.  After  the  subsidence  of  all  inflammator>'  symptoms,  late  deformity 
is  corrected  by  tenotomies  with  forcible  correction  or  by  osteotomy  or 
excision  or  arthroplasty. 

8.  Excision — not  erasion — is  properly  termed  arthrectomy  (p.  396). 
Erasion  takes  away  only  diseased  tissues;  excision  removes  more  or  leas 
healthy  tissue;  amputation  sacrifices  a  still  larger  area.  The  ordinary 
surgeon  is  too  apt  to  amputate,  since  it  is  the  easiest  and  quickest  method 
of  disposing  of  the  disease.  In  the  young,  time  is  not  of  serious  importanee, 
consequently  erasions,  even  if  repeated,  will  not  only  permit  growth,  but 
will  often  save  a  limb. 


CHAPTER  XIX. 
NON-TUBERCULOUS  CONDITIONS  OF  THE  KNEE. 

PAINFUL   KNEE. 

To  every  consulting  orthopaedic  surgeon  will  come  scores  of  patients 
with  knees  presenting  the  uniform  history  of  an  injury  followed  by  pain, 
swelling,  effusion  and  disability.  Often  months  have  passed  since  the 
traumatism  occurred  and  discovery  of  the  original  lesion  is  impossible. 
It  may  have  been  a  simple  strain  or  a  severe  accident  producing  any  one 
of  the  Various  diseases  described  on  other  pages.  The  pathological  condi- 
tions observable  at  the  time  of  examination  will  vary  all  the  way  from  a 
"  sensitive  knee  "  to  a  sarcoma  or  a  tuberculosis.  A  methodical,  systematic 
and  thorough  examination  is  therefore  necessary,  since  no  cleiss  of  cases 
will  tax  the  surgeon's  powers  of  diagnosis  to  a  fuller  exercise  of  judgment 
and  skill  than  these  injured  knees,  and  will  require  the  use  of  brain, 
eyes  and  fingers  to  their  full  extent.  The  history,  past  and  present,  the 
swelling  and  tenderness  on  either  side  above  and  below  the  patella,  the 
amount  of  mobility,  flexion,  induration,  and  of  locomotion,  as  well  as  the 
mental  attitude  of  the  patient,  must  all  be  considered.^ 

The  boy  anxious  to  play  football  next  week  will  describe  his  symptoms 
very  differently  from  the  chronic  neurotic  who  is  desirous  to  obtain  damages 
from  a  railroad  company.  Weakness,  disability  and  pain  are  conditions 
that  require  the  closest  investigation.  Such  a  knee  may  be  due  to  a  variety 
of  causes,  as  dislocation  of  semilunar  cartilages,  loose  bodies,  stretching 
and  tearing  of  ligaments,  sprain,  strain,  pinching  of  synovial  fringes,  gonor- 
rheal or  septic  arthritis  and  a  score  of  other  conditions,  resulting  in  more  or 
less  synovitis  with  effusion.  Extreme  forcible  hyperextension  or  hyper- 
fiexion  of  the  knee  by  a  fall  or  by  a  powerful  force  exerted  sidewise  upon  the 
knee,  as  in  football  playing,  may  also  strain  or  tear  the  lateral  ligaments 
and  contuse  the  internal  structures.  The  English  comprehensive  term  of 
"internal  derangement  of  the  knee  "  covers  a  multitude  of  injuries,  although 
usually  applied  to  dislocation  of  the  meniscus.  Hyperflexion  sometimes  so 
stretches  or  tears  the  quadriceps  that  weakness  and  atrophy  of  the  vasti 
follow,  especially  if  an  elastic  knee-cap  has  been  worn  and  proper  muscle 
exercise  has  not  been  taken.  The  joint  capsule,  lacking  its  normal  tension, 
is  squeezed  between  the  bones  with  resultant  piain  and  inflammation  and 
thickening  of  fatty  fringes.  The  lateral  or  anteroposterior  subluxation 
that  follows  such  a  condition  interferes  greatly  with  the  power  of  rising 
from  a  sitting  position,  the  arms  being  necessary  to  assist  in  the  movement. 
The  patient  also  drops  suddenly  into  a  chair  when  he  attempts  to  sit.    At 


^  Willard,  Knee  Injuries,  N.  Y.  Med.  Jour.,  June  23,  1906,  1269;   Jour.  Amer.  Med. 
.\ssoc.,  July  7,  1906;  Amer.  Med.,  ix,  1905,  979;   Trans.  Amer.  Therap.  Soc.  May,  1906. 
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otlier  tiinos  the  va«ti  or  the  quadrirt»j>s  may  have  their  power  les^^vneil  by 
a  tear  «)r  .strain  of  the  lumbosacral  lijrameiits  witli  subs4M{ueiit  (M*nneiinti«« 
(p.  l.")!).  The  atrophy  of  the  <)uailricvpM  is  easily  distiiij^uishable  Iwth  to 
the  eye  ami  to  the  tajx»  measure. 

SPRAIN'S,   STRAINS    AND    ( ONTISIONS. 

The  possibility  of  an  even  slipht  injury  of  tlie  kne<»  lieing  followed  by 
tulMTculous  <lis*'a.««\  should  always  be  borne  in  mind.  e>|x'eially  in  ehil- 
iln»n  with  hereditarj*  non-n'sistive  temlenries.  Injury  often  n»sults  fmm 
foreed  hyjH»rfiexion  of  the  knee  or  fnim  .Mrain  as  in  KnoxHALL  injunesi,  or 
from  twists  in  tk.nm8  or  other  athletic  >^ames.  Thr  (M>ndition  may  be  a 
simple  strain,  or  it  may  l)e  any  <me  of  many  possible  injuries  (►f  the  joint. 
A  careful  diajrnosis  is  esst^ntitd.  since  soH'alletl  spraiiis  are  i»flen  asM>rtated 
with  tear  or  stretching?  of  lipiments  <»r  of  t^'udons.  di>locHtion  of  semilunar 
cartilajje.  fractun»,  epiphytM*id  separation,  or  other  .•«»ven*  injuries  (Chnmic 
Synovitis,  p.  530).  If  the  ligaments  an*  t(»rn.  even  after  the  immediate 
inflammatory  symptoms  of  pain,  swelling  ami  effusion  have  pas.<4ed.  a  weak- 
ness and  disability  will  remain  for  months  and  yt^ars  and  the  patient  l)e 
unable  to  ri.s4>  fn>m  a  chair  or  the  ground  witliout  tlie  :i.ssistanr«>  of  his  hands. 

The  capsular  ligament  may  be  seven-ly  stn»lclied  or  it  may  be  torn  by 
jwwerful  pn»ssure  bnmght  to  U»ar  in  any  abnonnal  din*ction.  Tendons 
and  fascia  will  Ix*  torn  and  the  pain  at  the  time  of  injur>*  is  Hharp,  yet 
un<ler  the  excitement  of  sjMirt  or  accident,  extensive  la<*enition  will  be 
temporarily  forgotten.  Kffusion  is  .s(>metim«'s  ra])itl.  In  additiim  to  the 
tearing  of  ti.ssues  and  of  cartilagi*.  fractun*  of  Inmes  or  epiphyseal  s«eparation 
may  have  taken  phuv,  and  an  X-ray  examination  l>i*comes  neceH«ar>'. 
Si)rain  fractun*  is  not  uncommon  (Frartun*.  p.  .S.V.h. 

Treatment. — In  a  mo<lerate  strain  or  contusion  or  la<t»ration.  the  moHi 
helpful  primary  application  is  wi»t  or  dry  h«':it  for  an  hi>ur.  the  tem}M>nkturp 
l)eing  at  th«'  highest  limit  |M»ssi)>le  to  U*  iMtrnc  Dry  heat  is  applied  by  an 
eh'ctrirally  heated  bulb  or  pa«l.'  Tight  M rapping  of  the  ji»int  with  a<lhesive 
pla>t«'r  will  oftvn  spttMlily  n*n»ove  the  ditfirulty.  For  nu»n»  si^vere  injuries 
with  pain  and  swelling.  in»-bags  or  a  nd>l»»'r  loil  nf  lo-water  will  alM>rt 
intlammalton.  Iodine  ]M*tn)gi*n  or  tint-tun'  of  iodine  can  U*  applieil 
and  \\w  jniut  put  to  n-st  at  onct*  in  a  rimd  dn-vnim:  of  i;yp>^um  and  the 
patiriit  kfpT  ill  In-d  or  «>n  crutches.  At  the  riid  of  a  \\<*<'k  the  rasl  may  \n* 
n-inoved.  the  jtiint  moved  >lightly  involuntarily  ami  the  CH>ing  >lip{MMl 
biu'k  in  plare.  .\t  the  end  i'f  anotht»r  \\e*'k  the  ea^i  i\iii  U'«u:dly  U*  n'lnoved 
eiiTinly  and  inu-^^aCe  roninieiiced.  Partial  n*MrnTh»n  ■•luuild  In*  enforr<'d 
by  aillif^ivf  pla-ter  >trappiiu;  and  the  u>«'  «»f  a  ti.itmel  «»r  ela-^iic  webbing 
batiiiai:.-  \fluntary  and  involuntary  ixin  i-^-  iii  a  weUHMpiipiwd  gym- 
na-i'iiii  will  lia-T«-ii  n-tiirn  t«»  luirtnal  ni"ti..n  j  i::  I'lJ.  p.  J.Cii  I)ry  hot  air 
1  \'Z  .i-**».  ]'  'I''»l'  will  a^«»i>t  alx'Tptiuri  a-»  will  al-»  the  thi-rafii'Utic  X-ray.' 
I'liN--  ?li«n-  1*  -williiii:  it  i«<  not  ad\i-aM»*  t«»  r-iiiMUM*  the  knee-cap.  as  it 
iiiTi-rf*  n-  with  rn«»M"n  :md  nutritiini  of  inu-*  l*-^  A  ^^ipp^rtini;  knei*-brHe«* 
will    .  t*»  II    U*    tf lupMratily    n'"|iiintL       \    l.ir::''    ;i«-i  uniui.iti«»n   of    fluid    or 

■  W.  ■»:■!.  Vt  I,   ..f  S-in:  .  TMi*  »".l.: 
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persistent  serum  should  be  withdrawn  by  { 
incision  (Synovitis,  p.  530).  Whenever  necc 
suppurative  infections,  especially  if  septic,  tb 
employed  (p.  23). 

RUPTURE  OF  LATERAL 

A  tear  of  either  lateral  ligament,  often  inc< 
as  a  SPRAIN,  is  a  serious  injury  leading  to  moi 
disability.  If  seen  at  once  after  the  injury,  i 
placed  semilunar  cartilage  by  the  absence  of 
the  tenderness  at  one  or  both  points  of  ligan 

Firm  strapping  is  the  most  acceptable  t 
by  fixation  in  a  plaster  cast  for  four  weeks 
for  chronic  synovitis  (p.  530). 

If  the  tear  is  complete  and  obvious,  imn 
cized  gut  gives  the  best  ultimate  result.  I 
surgery  of  the  knee-joint  requires  greater  cai 
dominal  surgery.  Tear  of  the  fascia  lata  or 
insertions  of  any  of  the  hamstring  tendons 
disability  after  even  slight  traumatisms. 

ACUTE   SYNOVn 

This  condition  may  follow  any  injury  ol 
Sprains  and  Contusions.  Slipping  of  loose  b< 
cartilages,  foreign  bodies  (Fig.  486),  gout,  rhe 
or  other  disease  may  also  be  the  cause  of  ac 

Should  effusion,  serosynovitis,  hydrarthi 
uli — water  on  the  knee — occur  in  a  joint 
float  upon  the  condyles  and  the  normal  lines 
with  the  conformation  of  the  other  knee,  will 
for  a  floating  patella  in  joint  eff'usion,  the  kne< 
position  and  not  hyj)erextended  or  flexed, 
the  patella  can  be  increased  by  pressure  of  t! 
bursa  above  the  patella  while  the  finger  of  t 
the  patella. 

Flexion  is  the  rule  in  effusion,  since  tli 
flexly  irritated  are  stronger  than  the  four  ext< 
position  gives  more  space  in  the  joint.  B< 
appears  on  either  side  of  the  ligamentum  pj 
in  these  locations  in  women  are  not  to  be  i 

Treatment. — Rest  and  ice-bags  should  b 
pain  persists  (Sprains,  p.  527).  Absorption 
by  firm  pressure  of  an  overlapping  series  of  i 
in  an  X  manner  around  the  limb  exceptii 
This  dressing  will  limit  motion  while  not  enti 


^  Freiberg,  Amer.  Jour.  Med.  Sci.,  May,  1' 
'  Ann.  Surg.,  xlviii,  1908,  726;  Amer.  Jou 


nao 


SURGICAL  DISEASES  OF  THE  KNEE. 


extend  well  up  the  lower  portion  of  the  thigh  to  lessen  the  action  of  the 
quadriceps.  The  adhesive  plaster  will  require  renewal  once  a  week;  or 
mercurial  plaster  may  be  ujijed.  Blisters  and  iotline  are  helpful.  Cataplaama 
kaolin  at  night  and  hamamelis  by  day  are  beneficial.  A  flannel  or 
stockinet  bandage  is  useful,  as  is  also  the  pressure  of  a  broad  wet  sponge 
bandaged  to  a  posterior  spHnt.  In  many  cases  the  application  of  a  g}'psum 
cast  is  necessary  for  ten  days.  Massage,  hot-air  baking^  muscular  move- 
ments, iodine  counterirritation  or  Paquelin  cautery  will  assist  in  restora- 
tion of  function.  Should  the  effusion  be  large  and  persistent,  a  sterile 
aspiration  should  be  performed  and  a  laboratory  test  made  for  organisms. 
Tincture  of  iodine  anil  sterile  glycerine,  equal  parts,  or  2  per  cent,  forma- 
lin in  glycerine  may  be  injected.  A  supporting  apparatus  and  massage  of 
the  muscles,  with  drj'  heat,  shoukJ  follow.  If  pus  forms,  the  joint  must 
be  opened,  washed  and  drained  (p.  532). 

CHRONIC   SYNOVITIS. 

Chronic  syno\4tis  is  the  result  of  repeated  traumatisms,  of  slipping 
loose  bodies  or  cartilages^  or  of  bony  deposits. 

When  frequently  recurrent,  the  resultant  infiammatorj^  fibrinous 
deposits  and  effusion  become  persistent  and  the  limping  and  disability 
great.  Ankylosis  often  follows.  Thickening  about  the  joint  may  simulate 
tuberculous  disease  and  require  the  tuterculin  test  (p.  376). 

Treatment. — ^The  essential  part  of  the  treatment  will  consist  in  the 
discovery  of  the  cause,  in  order  that  injury  may  not  be  done  by  the  remedial 
measures.  Appropriate  treatment  for  the  esi^ecial  condition  must  then 
follow.  During  the  acute  stage  and  during  e.\acerbations,  rest  with  fixa- 
tion and  the  use  of  crutches  should  be  complete;  but  it  must  be  remem- 
bered that  motion  is  the  nonnal  condition  of  a  joint  and  if  unused  for  too 
long  a  period  of  time,  a  sensitive  or  a  fixed  knee  may  result  {p.  533),  Good 
judgment  and  careful  consideration  of  all  the  symptoms  can  alone  decide 
as  to  the  exact  time  that  rest  should  he  succeeded  by  cautious  motion, 
massage  and  voluntary  movements.  For  the  absorption  of  the  fluid  and 
indurations,  alternate  hot  and  cold  douchiugs  and  massage  and  hot  dry 
air  baking  are  of  first  importance  (Fig.  320,  p.  364). 

The  best  absorijent  agent  at  our  command  is  iodine.  It  may  be  ap- 
plied to  the  knee  by  the  tincture,  or  by  iodo-petrogen  or  iodo-vasogen,  or 
be  driven  in  by  cataphoresis.  Another  reliable  api>lication  is  a  mixture 
of  equal  parts  of  the  ointments  of  iodine,  mercury,  belladonmx  and  opium. 
Strapping  with  mercurial  plaster  is  also  excellent.  Ichthyol  has  no  merit 
except  its  odor  and  its  smeariness.      Iodoform  <untmeut  is  vile. 

Adhesive  plaster  strapping,  wet  sponge  pressure,  protective  support, 
counterirritation,  superheated  air,  electricity,  massage  manual  and  vibra- 
tory, the  therapeutic  effect  of  the  Rontgen  ray  or  of  the  high-frequency 
current  or  the  Finsen  ray,  are  to  be  employed  in  succession,  if  necessary.* 

If  persistent,  the  joint  should  be  aseptically  aspirated,  irrigated  with 
salt  solution  and  a  drachm  each  of  sterile  glycerine  and  tincture  of  iodine,  or 

■  ■  —  -  »t 

»  Willard,  article  in  Warren -Gould's  Intemat.  System  of  Surgery,  i,  703. 
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Lufijors  solution  of  iodine,  or  carbolic  acid  nolution  3  per  cent,  injected 
through  the  tube  and  allowed  to  remain.  The  injection  of  two  to  five 
drachms  of  a  2  ix»r  cent,  solution  of  fonnalin  in  sterile  glycerine  is  most  ad- 
vantageous in  pnimoting  absorption  of  the  Huiil.  sin<v  it  n»nders  sterile  all 
the  constituents  of  the  joint,  takes  off  ten.sion  an<l  c1iwh»s  the  lymph  spaces. 
As  a  preliminary  to  any  invtu^ion  of  the  knee-joint,  this  injection  acts  most 
favorably  in  preventing  infection  and  n'mlen*  o|>erati<m  a  much  safer  pro- 
cedure. In  contu.'^Ml  knee  with  an  effusi<m  of  blinxl  jin<l  .*<erum,  an  im- 
munizing injection  ten  days  in  advance  of  any  o|)eration  jM»nnits  entrance 
to  such  a  kmn*  with  much  less  danger  of  sepsis.  This  is  pn)ven  by  the  injec- 
tion of  streptococci  in  joints  of  animals.  Wounding  of  such  a  joint  will  be 
followed  by  infection,  but  if  the  same  joint  Ls  immunized  by  fonnalin  the 
synovial  membrane  can  be  punctured  and  torn  with  less  risk.  Infectious 
arthritis,  gonorrheal  or  purulent,  may  be  treated  with  a<lvantage  in  the 
same  way.  if  li(iuid  is  drawn  to  relieve  tensi<m  and  the  joint  steriliied  by 
formalin.  K.xten.sion  (»f  the  joint  by  pulley  and  weight  will  assist  in  relieving 
tension.  The  injection  may  be  repeated  if  necessar>-.  \  g>'|>sum  bandaf^ 
is  worn  for  ten  days.  The  Paquelin  cauter>'  applied  freely  will  also  help 
in  absorption.  Plastic  bandages,  or  knee-caps,  except  during  the  period 
of  needed  compression,  interfere  with  circulation  and  are  useful  only  as 
reminders.  A  protective  knee  brace,  limiting  flexion  and  preventing  lateral 
injur>'.  will  usually  be  necessary'.  If  plastic  deposits  occur,  the  treatment 
for  ankylosis  should  be  employe<l  (p.  533). 

Quiet  Effusion. — The  term  quiet  effu.sion  is  sometimes  employed  to 
denote  a  painless  intermittent  effusion  into  the  knee-joint  without  dis- 
coverable cau.*4e.  It  is  most  frequently  found  in  neurotic  young  giris  with 
menstrual  irregularities.  It  appears  and  <lisappears  at  somewhat  regular 
intervals  and  ne<Mis  constitutional  rather  than  local  treatment,  and  reg- 
ulat<Hi  muscular  e.xerci.ses  rather  than  n»st. 


INFK(  Tiors   OH   SKITIC    AKTHRinS   OF  THE    KNKK. 

The  invjision  of  so  large  a  joint  as  the  knee  by  pneumococci.  strepto- 
cocci, gonororci  or  other  micro-organisms  is  usually  followed  by  markeil 
sympt'tms  of  profound  sKesis.  It  is  a  S(>ri(»us  mistake  to  diagn<»se  such 
A  (laiigiTous  infi'rti<»n  iis  typhoid  fever  or  as  rh««uTnatism. 

Pain.  >4*nsitivi'n<->ss  of  the  Ixine  and  mark«Ml  roust  it  uti<mal  tlisturbances 
an*  u>\ially  pn-x-nt  and  quitr  fn'qui*ntly  thrn»  is  a  sen>us  effu.sion  in  the 
kn«'<'-joiiit  it>4-lf.  An  \-ray  and  a  bartrriolo^iral  «*\aminatinn  by  the 
witlnirawal  of  tluid  will  Im»  useful,  but  o|»«Tativr  iii<':i>un\s  should  not  be 
drlayr.l.  a>  thf  liff  of  tin*  U^m'  an*l  thf  lift*  of  x\\v  patient  de|M*nti  u|Km  early 
dia;:iio«.i*  aiiil  rarly  o|KTation. 

rhlc::iniiii<Mi>  and  arutr  intlammatory  mnditions  in  (leriarthritic 
ti--u»"»  rail  >4nni«!iiii«*>  U*  arn'sti'd  by  «*l:i.-tir  const  rirtivi*  ronin'sticm.  with 
puHi-tun*^  to  n'lifvi*  t4'!i>ion  and  favor  i\\v  «'\udation  of  *4>nius  jmd  infecting 
oryani-^rn-'.  es|HM'ially  if  a.s-^isted  by  th«'  application  of  dr\'  cu|»s  (Uier, 
p.  :iv»». 

SrriM  KvrivK  arthritis  should  U»  pn»mptly  tn»ated.  When  suspecteil 
by  p:iin  and  other  .symptoms,  an  e\plt>rator>'  aivptic  aspiration  with  bae- 
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ticriolo^eal  exainmaUun  may  be  iiiatle  n"  sy 
presence  of  pus  is  more  positiv^f*,  a  larjje  iricj 
shoultl  widely  o])en  the  joint,  which  should 
per  cent.  <'arholic  arid  or  2  per  cent*  fonii4 
or  tube  drainage.  ] 

The  infection  may  result  in  an  Act  tk  d 

AKTHRITIS,  1 

In    young    childi'en    and    even    in 
Tvcoveries  will  occur  if  the  poiscjnous  to:i 
useful  limb  can  8onietInic8  be  secured  eveuJ 


epitiltynitis   with  renuJtant  in-knec*  ^i 

allow  for  fi-eo  irrigations  and  ilressings,  tli 
the  tliigli.  After  .suppuration  has  ceased 
the  constitutional  condition  is  better  i 
ftEcoNDAUY  EXCisiioN  of  joint  may  ^ave  li 
rare  ca^ew,  a  mobile  joint  may  Ix'  obtai 
arthroplftijty  may  be  practised  later  (p.  5 
DeKtruction  of  the  epiphysis  of  the  oi 
neni  deformity  and  knock-knee  (Fig.  487 


*  Miiyo,  Ann.  Sur^.,  1895,  xxi,  35:  Jour.  Am< 
Peck,  Aim.  Sur>r.,  xlviii,  Ui7,  March,  ItKlT. 

'  Harriirgton's  solution:  Alcohol  {94  per  ccn 
aterile  water,  :kK)  c.c;  corrosive  Hublittmt*,  0,8  gi 


ANKYLOSIS.  53:< 

KNEE   ANK-^'LOSIS. 

AnkyloHifl  is  a  condition,  a  tohuII  of  cliitpaflp,  not  the  diiieaae  itnelf.' 

Fibn>us  or  bony  ankylotuM  may  follow  any  of  the  inflammatory  condi- 
tions, Hi^  chronic  synovitiH,  tuborculouH  dii^eaitc.  infcctiourt  or  traumatic 
arthritlH,  or  Hltp|)ed  cartilage,  the  dUcusMion  of  which  will  1m»  found  umler  their 
reH|)ectivc  headingn,  with  the  various  oix'rative  am!  nu>chanical  measures 
t-o  be  employed. 

To  arrive  at  a  decision  as  to  whether  a  ct'rtain  case  is  remediable 
needs  cart»ful  considerati(»n  of  the  orifnnal  cause,  the  severity  of  the  patho- 
logical pn)ces8  and  the  present  condition.  Palpation  of  the  joint .  the  amount 
of  induration,  the  degree  of  fixation,  the  pn'S(>nce  <if  suppuration  pant  or 
present,  the  age  and  condition  of  the  patient,  and  an  X-ray  e.xamination 
must  all  enter  into  the  final  decision.  The  administration  of  an  anesthetic 
will  often  clear  up  doubt,  esfiecially  when  any  neurotic  condition  is  sus- 
jiected.  In  non-tulierculous  disease  without  erosion  of  cartilage  or  bone, 
a  movable  joint  nuiy  \n*  safely  secured  by  pn>])er  tn*atnient ;  in  tuherrulouii 
or  other  degenerative  cases,  where  the  skiagram  shows  marked  destruction 
of  lK)ne  and  cartilage,  a  ix'nnanent  ankylosis  may  give  the  best  walking 
memU'r  that  can  lie  obtained  under  the  cimiinst anises,  since  serious  inter- 
ferenif  with  the  an^a  will  mean  a  n^ncwal  of  the  pn>ct»ss.  or  infection  and 
death  (Fig.  4s:i  p.  .V22). 

In  tulii>rculous  cases,  the  cauti<ms  set  forth  on  p.  r>ir>  should  be  cair- 
fully  noted.  Final  correction  of  the  liefonnity  should  not  be  unilertaken 
until  at  leaM  a  year  has  ela|>sed  after  the  (vssatitm  t»f  all  suppuration. 
Supracoiidyloid  osteotcmiy  for  right -anghMl  tlefonnity  is  even  then  safer 
than  a  n^section  .•^inn*  the  n*sultant  bend  in  the  femur  is  not  noticeable  uniler 
the  clothing. 

Treatment. — .\  flexion  angle  of  .">  di^gn^^s  m-^'d  not  In*  disturlied.  If 
the  drfoniiify  is  C(»nsiderable,  FoHriiit.K  >iHAi<iiiiKM\<;  with  tkxoti»my 
of  the  hain-^triii;;  tendons  is  advisalile  «'Vi-n  dtirini:  x\\v  pmirn-s.-'ive  ^taRe  of 
tulMTrulnn.s  nr  inffM-tious  tliseasi>,  pnividi-tl  it  i>  dun**  with  gn»at  cautitin 
(p.  ."» !."»'.  In  iiilM-nuious  disiMi.si>.  .subs«M|Ufiit  (i\:itioii  with  gyftsum  f«ir 
a  Ion;:  ix'riod  of  tiiiH*  hhouhl  (»f  courn'  follnw  o|NT:ition.  Mon*  vigonnis 
hri^strritnt  torn'  with  trnoioniy  is  nM|uin'd  ulu-ii  x\\v  aruir  inflamniator>' 
rondiii<in*»  liavr  p:u<<4iMl.  in  chnmic,  trauiiuitir.  i:i»ni»rrheal.  ><*ptic  or  cither 
forms  of  arthritis.  ]nt4*nnitt«*nt  f«>rct»  applii'd  with  the  patimt  on  faci»  or 
back  uitl  arrMiiipli>h  much,  while  sutlden  jfrk**  with  the  h>im  tibia  »s  a  lever 
njay  t«'ar  otT  an  epiphy.Ms.  fraclun*  a  Im.u*-.  ruptun*  capsular  ligament. 
ilislocate  tin*  tibia  backward,  cru^h  the  ciuidyli"*.  i>r  tear  the  |Mipliteal 
vt*s^cls  and  nerves.  In  gonorrheid  and  many  othi'r  ctmditions  tii*\*erml 
etherizati«>n>  may  lie  HMpiin'd. 

The  «jtie-iion  (»f  placing  the  j<iint  in  a  fixed  dn»s>inc  after  forcible  eor- 
n^ction  will  defiend  u|Nin  whethi*r  the  joint  i^  t<»  U*  allowed  to  ankyloiip 
in  a  nion>  favorable  fxisition.  or  whether  an  attempt  is  to  lie  niAde  to 
|¥Tnianently  n»stnn»  motion.  If  the  latter,  a  splint  ^hould  not  lie  applied 
for  mon^  than  a  day  or  two,  after  which  timi*  the  patient  should  be  encour- 


>  Willanl,  Knee  .\nkykMb,  IVnna.  Statr  Mr«i.  Jour..  Jan  ,  1MJ>.  vU.  2;   Amrr.  Med., 
«,  1905,  97y. 
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aged  to  move  the  knee  as  early  as  possible.  Passive  flexions  and  extensions 
followed  by  more  active  muscular  and  gymnastic  measures  and  massage, 
are  increased  daily. 

The  technic  of  excision  is  described  on  p.  398,  of  osteotomy  on  p.  297. 
Several  operations  have  been  devised  for  excision  without  opening  the 
joint.* 

For  the  prevention  of  ankylosis  after  operation,  olive  oil  injected  into 
the  joint  is  most  useful.  The  use  of  carbolized  olive  oil  1  :  50  or  1  :  100  for 
all  wounds  of  both  hard  and  soft  tissues  was  commenced  by  the  author 
thirty  years  ago,  after  he  hdd  abandoned  the  Lister  spray.  The  wounds 
were  filled  with  the  mixture'  and  the  results  were  excellent,  but  bichloride 
dressings  largely  replaced  this  method.  The  far  less  effective  iodoform  oil 
has  had  its  day  and  the  trend  is  now  back  to  carbolic  acid.  Olive  oil  may 
be  sterilized  in  an  autoclave  by  a  half  hour  of  steam  heat  under  fifteen 
pounds  of  pressure.^ 

As  a  lubricant  and  to  prevent  adhesions  the  oil  is  employed  pure,  but 
in  tuberculous  and  infected  joints  iodine,  carbolic  acid  or  formalin  is  added. 
The  oil  is  poured  into  the  open  joint  or  is  injected  into  the  capsule.  In 
partial  ankylosis  from  infectious  or  gonorrheal  disease,  arthrotomy,  wash- 
ing and  oil  injection  are  most  helpful  in  preventing  readhesions  (p.  531). 
Passive  motions  and  voluntary  exercises  must  speedily  follow  operation. 

Arthroplasty. — Murphy's  plan  is  to  interpose  fascia,  muscle  and  fat 
between  the  bones.  Other  surgeons  have  used  bone,  bladder,  ovarian  cyst 
wall,  celluloid,  silver,  rubber,  magnesium,  etc. 

A  flap  cut  from  the  deep  fascia  of  the  thigh  upon  either  side  may  be 
turned  upon  its  base  and  inserted  between  the  femur  and  tibia  to  prevent 
reunion  after  excision  or  any  open  operation  for  ankylosis.  Living  tissue 
is  much  better  than  any  foreign  substance. 

Since  fat  is  essential  as  an  element  in  the  formation  of  the  cushion 
for  the  new  joint  to  be  formed,'  as  much  fatty  tissue  as  possible  should 
be  transferred  with  the  fascial  flap  (p.  524). 

This  flap  in  the  case  of  the  knee  must  be  large  and  long  in  order  to 
completely  cover  the  articulating  surface  and  also  allow  for  turning  over 
the  circumferential  edge  for  suturing,  so  that  no  portion  of  the  joint  surface 
shall  remain  uncovered.  At  the  knee,  kangaroo  tendon  or  chromicized  gut 
is  used  for  sutures.  If  good  fascia  is  not  procurable  from  the  external 
vastus  region,  an  additional  flap  is  taken  from  the  inner  side.  In  order  to 
properly  adjust  the  flap,  the  anterior  and  lateral  ligaments  require  to  be 
cut  away,  which  subjects  the  joint  to  the  probability  of  becoming  too 
movable.  In  a  working  man  especially,  an  unstable  knee  is  far  less  useful 
than  a  rigid  ankylosed  one.  If  the  patella  is  fastened  it  may  be  chiselled 
off  from  the  femur.  When  necessary  to  remove  a  slice  of  bone  the  section 
is  best  made  from  the  tibia.  Absolutely  free  motion  of  the  joint  must  be 
secured  before  turning  in  the  flap,  since  traumatism  of  this  flap  will  injure 
its  vitality.     The  leg  should  be  dressed  for  two  weeks,  with  weight  and 

»  Annals  of  Surgery,  xliii,  1906,  426,  and  xliv,  800. 
'  Amer.  Jour.  Orth.  Surg.,  Oct.,  1907,  234,  and  Febr.,  1908,  454. 
'  Murphy,  Trans.  Amer.  Surg.  Assoc.,  1906;  Jour.  Amer.  Med.  Assoc.,  May,  1573,  and 
June,  1671.  1905. 
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pulley  exteiuiion  or  with  gypsum,  after  which  time  gentle  voluntary  move- 
menlH  are  commenced,  followed  by  pansive  inovement«(.  loc<»motion  and 
long-continued  g}'mna8tic  exerciifen,  in  the  ho|)e  of  developing  a  hygroma 
«>f  the  joint. 

Transplantation  of  Joints.— Lexer  '  a<lvocute8  the  transplantation  of  a 
section  or  all  of  a  joint  taken  fn)m  the  amputated  lind)  nf  another  patient. 
He  hji-s  also  in.Horted  bc»tween  the  femur  and  tibia  a  largi*  sectitm  of  tunica 
vaginalis  n»movetl  from  a  hydrocele  patient,  thus  giving  a  s««n»us  joint  sur- 
face. A  piec(»  <if  omentum  might  be  used  or  the  si^rous  lining  of  a  freshly 
amputated  knee.  Prepared  pig's  bladder  h:is  Ikm'ii  trird  with  success.- 
(lluck's  ivory  joints  are  useletw.* 

Amputation  is  too  frequently  done  by  surgi*<>ns  in  km»e  unkylo^is.  mivi* 
it  is  the  simplest  and  (|uickest  plan  of  tn^atment.  but  it  i^  a  confession  of 
defeat.     It  shouKt  never  be  done  in  childhood  for  (|uics<^*nt  ankylocUD. 

KNKK    BIHSITIS 

Th«'  principal  bursa*  in  the  n»gion  nf  the  kn«»<'  an*  s<*«*n  in  Tig.  4HS. 

A  bursitis  may  Im»  dcvclo|MMl  in  any  one  of  the^*  >tu's  from  traumati.Hm 
or  g(»norrhca  or  other  infection.  Tendernex-^  ami  swelling  localiziMl  to  the 
region  <»f  the  particular  bursa  ami  the  abs«*nct»  of  the  evidenci's  of  tul)erculous 
infiltrati(»n  will  l>e  the  U^st  guides  in  f<inning  a  diagnoM^.  Disability  and 
pain  will  \n*  commcm  to  both.  Surfac«»  thenntnnetrx'  may  >h«iw  a  Iwal 
incri»:is*'  in  temperatun». 

Housemaid's  Knee;  PrefMitellar  Bursitis.  -Hurxitis  in  the  pn*patellar 
niiv  is  met  with  in  children  obligi^d  to  work  in  the  kne<'lini:  fMiMtion. 

Thkatmknt.  In  the  acute  form  if  the  efTusi«in  is  not  large  it  may  bo 
n*move<l  liy  finii  adhesive  plaster  st nipping  or  by  wet  H|M»iiin*  pressure. 
If  nion*  .>*ev««n'  and  rhninic.  as  the  Imrsa  is  not  connerted  with  the  knee- 
joint,  aspiration  and  injection  of  tinctun*  of  tinline  or  carlntlic  acid  .*>  |ier 
<*<»nt.  solution  will  \n'  nMpiinMl.  \Vi)rkin;;  uiri-*  will  i:ain  lime  by  having  the 
kn*"*'  ti\ed  with  j>lasterH»f-|*aris.  In  si\ppurati.ve  and  intei-tious  cas<»s.  fre<' 
incision,  nioppin;;  with  pun»  carlxilic  acid  an«l  alcoh«»l,  or  n^moval  <»f  the 
.sac  with  subs<M|uent  packing  and  the  application  of  a  pla.<*ter  >plint  will  U* 
neces.»*ary. 

Pretibial  Bursitis.  Inflammation  of  ih<'  bur>a  U  tw^^'u  the  inst^rtion 
of  the  teiido-patelhe  and  the  tibia  is  not  unc<»mnton  *  Ivocal  swelling  and 
tenderness  on  t'ither  side  of  the  temlon  will  U*  pn'>«'nt.  imt  the  jmfi  puffy 
ma.'^.^'s  of  fatty  ttv^ue  s<*<'n  in  this  .situation  in  nearly  all  woiii<>n  should  ni»t 
Im»  tak«'n  for  iiitlammator\'  dep4»sits.  even  though  >«-n-itiv«*  If  thickene<l. 
the  induration  may  n'send)le  |>eriostitis. 

Tkkaimknt.  Fixation  i>f  the  joint  and  n-^i  will  <un*  arutr  ca** 's.  The 
chronic  ca>«'>  an*  tn»aled  tlw  same  as  prepatellar  b\ir^iti- 

The  largi"  bur>a  hknkath  THK  gi  \i>iu<  KI"*  iksihin  al>ove  tlM»  patella 
iloe^  not  alway**  communicate  with  the  capsule  in  infancy  but   in  lat-r  life 

'Jour  Viiitr  Mr.|  \i^M»c  .  Ju1>  ».  I'JOs.  s.".  Vni.r  J'»r  i»rt'i  S'ln;  .  trii  .  IIHRI. 
.•»7:>;  \h-*l    Klifiik  .  IWrlin.  M:i>    \\.  li^ 

M<:irr.  Vrm  r  Jour  Orth  Siinc  .  Aitir  .  I***"*  P  I 
»\VilUr.l.  IriTi,  IM.il  <«ai  n»y  >**'*!  ^'»»  »'* 
•  |.4»vr(r.  )i*»oton  <*ity  lltwp   Iir|it>rt*>.  lv»:    s»l«  S««nr*. 


Bvir-ii'  in  r€>gioih  of  knw-joint  fUj-lt'tntnl  uitli  injectJ 

iiig  usually  at  the  inner  :^i(le  of  tlie  popliti 
mass  may  pulsate  ou  full  exteiii^ion  of  the  U 
opemng  any  popliteal  sac,  caution  should 
opening  into  the  arter}^  may  exist. 

Posteriorly  tlie  bursti  beneath  the  inni 
does  not  mnneet  Avith  the  joint  until  late  ac 
between  the  popliteus  teiidoji  and  the  later. 
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Other  burs;i'  in  the  noif^hlMirhcxHl  of  the  joint  :irp  |K):<torior  uniU'r  the 
haiustrini;  tondons  and  iNMteHth  the  uttaehnient  of  the  iHteml  ligauiontH 
to  the  eonclyles.  As  any  of  thes<»  nuiy  conununieate  with  the  kne(>-juint 
their  possible  infection  should  not  1m>  overlookftt  either  in  dia«:nosis  or  in 
tn^atnient. 

Synovial  Cysts.  Synovial  eysts  ari>in;:  in  ronnertif»n  with  the  hitvps. 
hamstrings  antl  heads  (»f  the  |iastn»eneniiii>  an*  >o!iH'iinn">  fouiul.  Thi^se 
rysts  may  1h»  ind«'iHMidrnt  of  the  joint  at  lir-i  or  ihry  may  eonneet  with  it 
by  a  narrow  <*haniiei.  The  rysts.  if  extra-art i<ular.  rar»»ly  sii|>|Minkte  Imt 
may  IxM-ome  irifiTted  in  tuberculosis  of  the  ji)int 

sknsitim:  km:k;  hystkuicm.  on  vwrvH^sw.  knkk: 

NKrUOMIMKSIS 

The  term  in^^TKittf^xi.  kiiet*  is  a  mi->nomer.  >iuw  ahlit>u^h  nmiiy 
o|'  ihrs«'  cast»s  an*  e\in*niely  iiervou>  and  hy(HTM»nMtive.  ihi*  name  hyu- 
t<'ncal  i-*  apt  to  indicate  a  n'rtain  amount  •)f  ilen>itfuhie*.>.  While  ihl* 
i-lnnent  may  \n^  pn's<*nt.  yet  in  tlw  larp'  majority  of  ran*,-  kxacgkh- 
Alios  of  symptoms  would  b*  the   nit»n»  corrrt  t   term. 

Any  injuH'd  kiwi*^  with  Mibseipient  effuMon  an«l 
librou>  adhesions  aft«*r  a  lon;r  «»nfi»rc<»d  n-st.  will  bi* 
painful  whtMi  m(»ti(»n  is  a^ain  attempted:  but  while 
ii'si  in  the  tnMitment  indicated  for  tlw  acute  iidlani- 
niatory  stap'.  it  must  Im*  nMnenil)enMl  that  motion  i^ 
tlie  uiirmal  condition  of  a  jtnnt.  Accuratt>  diMTimina- 
tiiih  i^  often  necessary  to  decide  as  t(»  the  time  when 
ie>t  •«h(Mdd  U*  diseiintintied  and  motinn  instituted. 
With  sui'h  an  injund  artii-ulaiion.  im*»m\k  hm'KHKmii 
:ind  1  KM»Ki{NK'*'»  uill  continue  indetinitely  unh*-'»  n'»r- 
iiial  joint  artion  i-«  reston'd.  The  patient  ah«i  ha.**  Ivi-n 
iiin>4'd  and  ha>  Ihi-ii  idh*  and  u|Min  crutchi-s  for  months, 
i.nfd  a  eoiidiiion  of  invalidism,  a  morbid  craviii;:  i'>>r 
->iiipath>  and  an  e\a^>;erated  i«lea  i^f  the  sutTeniiu 
luive  U'cn  developed  iTrauinatie  .\iMiro^'>.  p  I».'i7 
The  patient  will  scn*am  «»r  «*r>"  when  the  ^liirhrr*! 
:trt--ni)it  at  motion  of  the  kne<*  i«  made,  but  il  tli 
;irrti:tion  i^  distrart4-d  the  joint  can  In*  fn*«'l\  li.in»ll  •; 
('<>rripan'*on  with  tin*  op|Mtsite  km**'  will  >ho\\  bur  Iittir 
*!<\ii»n  e\i'n  after  nM»nth».  and  edema  rathi'i  tlkaii  in- 
'ln!;itii»n  >\ill  N'  pn'<4-nt.  vith  oidy  m«Mlfrati-  pulfiin** 
:»b"\»'  and  U'jtiw  tlie  *ii|e«.  of  the  patella  In  t:nt. 
'hi  !•'   \>i)l    In'    tin-    ab^-nt-i*   ot    all    >HiU^  that    would   in- 

•  in;»ti*  :ifter  ^inli  ;i  Ii-iiiith  of  time,  eith*  r  t uUTruh»ii- .-r  other  def^enera- 
fi."ii  i.f  thf  jouit  I  ill.  |v»  The  >ympt«>m*«  a^  •it»-crdn'«l  by  the  pAtirnt 
uiii  lie  out  of  :dl  proporttnn  to  tile  act  u:d  <  <*ndit  i<»n-.  Muscle  sp:ism  will 
U-  \o|untar\  and  the  atrophy  will  lie  only  that  of  ib^u^*. 

*  »f  rour«»  it  i-*  e.*v<4>ntial  U»fore  comnieni-itifz  treatment  that  tuberculous 

•  ii^-:i^-  Ih'  ran'full>  e\elude«].  or  irn^parabh*  ijafnaee  uill  lie  done  by  the 
Mjr-ji'on.     r«»r  thi-*  pur|Ni<M>.  tln»  X-ra>   will  ii-ti'ler  valuable  as<i«tance. 
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DISKASES  OF 


Treatment.— All  caiusea  of  ill  health  niu 
lygiefiie  and  mcdirinal  course  of  treat raen) 
mcoura^erneiit  ami  control  by  the  surgeon 
and  determination  in  the  patient  must  be  ar 
^Dtiin,  Removal  from  home  surrounchngs  is  \\ 
^E  Gentle  but  positive  movements  under 
Hpersistent  use  of  voluntary  and  involuntary  l 
ftul,  and  training  under  a  proper  and  hujx-ful 
orthopaedic  gynmawium  will  save  such  an 
.hysterical  life  of  invalidism.  Several  anest 
the  patient  being  encouraged  to  voluntarily  m 
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condyle  is  the  one  more  seriously  injured  {Ft, 

Although  crepitus  may  not  be  present,  y 

will  be  sufficient  to  tlemand  a  skiagram  and  i 

ment  and  fixation  with  gypsum  as  for  fractal 

'  Willnrd,  iirlick*  on  Xeiimmimesis,  Warren-Goili 


Fio.  400, —  Injury  nf  ftnimml  I'pipViy***,  ri^ultiiiK  in  ktiock- 
khw. 
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DISPLACEMENT  OF  SE^^LUNAR   CARTILAGE   OR    MENISCUS. 

English  writers  have  a  peculiar  deHignntion  "internal  derangement  of 
the  knee-joint"  (Hey),  a  terra  that  is  capable  of  quite  wide  application. 
A«  ordinarily  used  it  applies  to  displacement  of  a  semilunar  cartilage.  The 
term  might  proj^erly  lx»  applied  t*)  any  injur>'  within  the  joint,  as  fracture 
with  fragment  pmjecting  into  the  articulation,  loose  bodies,  slipping  or  frac- 
ture of  cartilage,  detachment  of  ligament um  alaris,  papillar\*  synovitis,  etc. 

This  accident  is  produce<i  by  sudden  and  extreme  forcible  Ix^nding  of 
the  km»e  and  especially  by  outward  twists  as  in  f(M>tball.  tennis  and  other 
athletic  sports.  The  pain  is  extreme,  the  limb  is  fixe«l  in  the  |>osition  of 
flexion  and  the  cartilage  can  sometimes  l)e  felt  as  a  hard  l>ody  beneath  the 
skin.  The  entire  cartilage  Is  sometimes  torn  off  from  the  tibia,  but  more 
frequently  a  ix)rtion,  especially  that  covering  the  internal  condyle,  is 
broken  off  and  di.splaced.  If  the  patient  is  jiermittetl  to  use  the  limb  before 
the  cartilage  has  re-attached  itself,  recurn»nce  of  the  accident  is  to  be 
expected  from  traumatisms,  from  e versions  or  from  flexions,  with  increas- 
ing disability  and  tenderness  over  the  condyle.  If  the  torn  or  broken  or 
displaced  cartilage  is  replaced  lx»fore  the  injur)*  is  seen  by  the  surgeon, 
and  swelling  has  occurred,  it  Ls  difficult  to  <liagnose  the  injur)*  from  that 
of  a  LOOSE  BODY.  A  loose  body  is  usually  .smaller  and  the  patient  has  often 
voluntarily  replaced  it  before  the  surgeon  arrives.  lAx>st»  b<Mly  dislocations 
and  ligamentous  tears  and  strains  are  more  common  than  semilunar  dis- 
plawments.  The  accident  is  followed  by  a  violent  synovitis  with  effusion. 
After  re|x»ated  displacements  the  joint  may  be  seriously  injure<l  from  the 
chronic  synovial  effu.sions  and  adhesions.  The  inflammator)'  deposit  about 
the  displaced  cartilage  is  sometimes  distingui.**hable  by  the  X-ray,  which 
de|)osit  pr(»vcnts  full  exten-sion  of  the  km^e. 

The  anatomical  construction  of  the  knee-joint  is  sufficient  to  explain 
the  gn-ater  liability  «)f  the  internal  ligament  and  of  the  internal  semilunar 
cartilap'  to  injur)',  esfiecially  in  the  flexed  |H>siiion  <»f  the  jtiint. 

If  l<*ntlerness  exists  at  the  inner  comiyle  or  (»ver  a  discoverable  promi* 
nenc<'  it  may  \n-  inferred  that  the  semilunar  cartilage  rather  than  a  loose 
IxMly  is  at  faidt.    Sj)rains.  fractures  and  c<Mitu>i«>ns  give  diffi»n»nt  symptoms. 

Diagnosis. — Loose  hodies  in  the  joint  d«»  not  fully  lork  the  knee  and 
the  painful  |M>ini  changes  with  the  jK»iti«ui  of  the  offcndimr  nuixs. 

ThMKENKI)   S^NoVr.\L    KItlXCiES.    AM>    FIHHOl  «i    K\TT^     l«oI»IES    give    IXM* 

to  pain  from  U'ini:  pinchetl  U'twin^n  the  InirifH.  Thi»  lo<kint:  i>  n«>t  as  sud- 
di'H  n(»r  a>  coinpli'to  iu**  when  the  cartilap's  an'  di^phu'ed  ami  the  pain  is 
not  a.*<  distinctly  localised  at  the  internal  <Mind\li'.  Sometimes  the  mass 
ran  Im*  fi-lt.  iiion*  fre«juently  it  di.«*ap|»«*api  Iwfon*  tl»e  riurin'on  is  railed. 

Treatment.  -  Inder  ane.**the.sia  the  rartilaire  may  U*  forced  back  to  its 
|yo>itiofi  ill  the  jMipliteal  spaee  by  pn'ssun*  «»f  thumb.  i»r  by  a  hanl  <ibject 
iL-*  tlie  edp'  of  a  table,  ('(unbinetl  with  fonible  llexion  i»f  the  lind>.  am!  fol- 
lowed by  trartion  and  rapid  extension  with  n»taiion.  Noble  Smith  ' 
a<lvim's  plariii;:  the  thigh  of  the  patient  ftrn»s  the  surgi'on's  thigh  during 
manipulati<»n  of  n*pla<vment.  as  this  jM>>ition  .-iecun^s  a  c«»rtain  amount  of 

'  l^ancpt.  JtiiM*  13.  1S91. 
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added  traction  from  tho  weight  of  the  flexed  leg.  Efforts  must  not  cei 
until  the  leg  can  be  brought  to  normal  extexsion  on  the  thigh,  lest  dis- 
ability or  recument'e  takes  place.'  Inflanimatoiy  symptoms  will  usually 
supervene  which  will  requiit?  rest  for  six  w^eeks  in  g>^3suni  bandage  in  the 
liopt*  of  securing  a<lhesion  of  the  oartihige  to  the  tibia.  Fixation  in  full 
extension  with  confineinent  in    IkhI    until    effusion    has   disapj>cared,   will 

Have  many  years  of  (li.scomfort  and  pain.  The 
plaster  splint  and  crutches  must  afterwards  be 
used  for  two  months  with  the  limb  in  the  extended 
position  until  the  cartilage  is  anchored  in  position 
and  the  lateral  ligament  healed.  Adhesive  pla.st4?r 
strips  encircling  four-fifths  of  the  knee  in  front  will 
permit  limited  motion,  which  with  massage  and 
active  and  passive  muscular  exercises  prevent 
ankylosis.  The  application  of  splint  or  ai>paratus 
ctmtrolling  rotation  and  lateral  strain,  together 
with  stop-joint  limiting  flexion,  will  prove  bene- 
ficial (Fig.  401). 

Jones  -  recommends  aa  after  treatment,  that 
the  patient  Ije  educated  to  walk  in-toed  or  piciron- 
TOED  to  prevent  strain  in  the  internal  latend  liga- 
ment; and  also  the  raising  of  the  inner  half  of  the 
shoe  at  heel  and  ball,  in  order  to  throw  the  weight 
upon  t!ie  outer  side  of  the  foot  and  on  the  outer 
knee  ligament. 

Operative  Treatment. —  In  persistent  cjisea  ofj 
recurrence,  the  cartilage  is  cut  down  upon  and] 
removed  untler  strict  aseptic  precautions,  the  joint 
having  been  previously  injected  with  2  per  cent, 
fonnaiiu  in  sterile  glycerine.  Removal  of  the 
meniseus  is  l>etter  than  attempting  to  anchor  it  in 
position,  as  the  latter  plan  is  hkely  to  fail.  Re- 
nmval  as  a  nile  does  not  interfere  with  final  good 
joint  motion.^ 

Before  entering  a  knee-jctint  to  remove  a  sem- 
ilunar cartilage  or  loose  body  the  surgeon  must 
exercise  even  more  aseptic  precautions  than  in  a 
celiotomy.  Me  must  lie  absolutely  sui*e  not  only  of 
his  own  cleanliness,  but  of  that  of  nurse,  patient 
and  dressings.  Sterile  instruments  only  should  enter  the  joint,  and  if  the 
finger  becomes  nccessar>',  the  rubber  gloves  must  be  thoroughly  sterile.  By 
the  use  of  the  I^smarch  bandage  or  by  pinching  each  oozing  point  with  a 
hemostat,  or  by  using  adrenalin,  blood  must  be  prevented  from  entering 
the  joint.  The  ca]>sule  should  Yye  sutured  with  sterile  catgut,  the  wound 
closed  J  and  plaster-of-PaiiH  fixation  enforced  for  ten  days,  after  which  the 
patient  may  walk  about  on  the  cast  and  with  crutches  if  no  inflamma- 


Fio.  401,— Kii«»-!*r»Iiiit  for 
<lis<lrtcaliuu  of  llie  M^miluiiur 
cartJlttgD.  n«etachable  ankle 
jnint.     (Lentz.) 


1  Mayo  Rohflon,  Brit.  Med.  Jour.,  1902. 
>  Loiid.  Clin.  Jour..  Miiv  9.  19()ti. 
"  H.  Ling  Taylor,  Orth'  Sitrg.,  mi. 
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tor>'  HyxnptoniH  rDsult.  Later  if  the  usual  meanii  of  maiwafee  and  prolonfQed 
oxercLiCH  are  employed  to  re«torp  joint  and  niu.srular  mobility  an  excellent 
joint  will  be  Heeured  (Chrome  Synovitis,  p.  530) . 

Prog;no8i8. — The  results  of  operation  are  usually  favorable  and  fcood 
motion  is  to  be  exi»cted.  Failure  will  occur  if  any  fragments  of  cartilafQe 
remain  or  if  fibnms  matfses  subsequently  fonn. 

The  i'Kr<'iAL  and  alakial  lKiAMRnts  are  seldom  torn  except  in  severe 
injuries  aocompanied  by  fracture  or  dislocation. 

When  such  a  lesion  is  complete,  Umfs,  fixation  of  the  limb  will  five  time 
for  repair,  but  weakneiM  and  uncertainty  of  rontn>l  usually  remain. 
Exploration  of  the  joint  and  stitching  of  the  torn  ligaments  by  catgut 
suturing  is  not  very  satisfactory. 

IXK)SK   OR    FIX)ATI\(;    BOl>Ii'>^ 
Synonyms:   LiixMiia  arimmiceiiff;  hy|iertn>phy  (if  4ynfivi»]  villi. 

Small  bixlies  known  as  melon  seed.h  or  mn:  hoiurs  may  be  of  trau- 
matic, dep»nerativc,  osteoch<mdritic  or  of  tuU^rculous  oripn.  Occasion- 
ally these  bodies  are  tif  large  nize.  They  ccmsist  of  fibrou.s  material,  fatty 
tissue,  cartilagi^  or  l>one.  They  are  fonned  by  the  separati<»n  of  villoua 
gniwths  fn>m  the  fringen  of  the  synovial  membrane  or  by  fibrinoplastic 
development  frtim  tuliereulous  infection.  Fatty  gn>wths  fnmi  the  thickened 
fringes  may  Ijcccune  separat^Ml  or  rentain  attached  by  pciiiclcs. 

During  the  violent  activities  of  adolescents  these  fibrous  or  cartilaginous 
pieces  Iwcomc  disphuxnl.  They  usually  <ievrlop  from  endiryonic  cartilage 
cells  in  the  syn<»vial  fringes,  liecoming  detachetl  by  slight  traumatism. 
Usually  they  an*  not  iliscovcretl  until  such  time  as  <me  or  more  of  them 
jilip  U'twi'i'n  \\iv  j<»int  surfaces,  when  after  s«»me  violent  Hexion  of  the  knee. 
agonizing.  .Mrkcning  p:iin  seizes  the  patient  and  the  limb  is  fi\e«l  in  the 
fl«*\e<l  po>iti«»ii.  The  (»fTending  lM>dy  can  sometime'*  l»e  located  with  the 
lingiT.  but  inon-  fn'<|uently  after  a  little  iiianipulatioii  it  >lip«<  bai-k  to  it.s 
former  po<«itioti  and  the  lind)  can  Im>  at  once  e\tend<-d.  The  ( ieniians  call 
thesi'  iMidirs  '•joint  nii^-e,"  a  very  appropriate  iiaiiif  a.**  they  nftm  hitle  them- 
si'lves  for  w<'<'k«i  or  months  an<l  fre<|ueiit  invent i;::itions  may  U»  necf»ssar>' 
to  Inraie  th«'ni.  Triiderne.Ks.  synovitis  an<l  efTu>ion  an*  likely  to  foUow  dis- 
pla(*<'inent.  and  if  often  re|M*ated.  disabihty  and  lameness  will  Im»  |M*rma- 
ncnt.  SoiiK'tinu's  months  will  elapsi*  lM'f*»re  s«nne  partiiular  motion  of  the 
joint    uill   n'priMluce  th«»  disphuvment. 

Treatment.  -  Immeiliate  replacement  can  u>ually  lie  effected  by  mani|»- 
ulation.  fonihie  llc\ii>n  and  extension.  Complete  n->t  foJlowcMl  by  ail- 
he.«»ive  pla.»-trr  strapping  of  the  joint  and  «*an»  in  u-***  will  pn»venl  further 
a<Tid»'nt ;  or  a  gypsum  cast  and  cnitchi's  will  l»e  necf^^sary.  Sh«»uld  the 
displacement  U'come  frequent  and  chnmic  .synovitis  n*>ult.the  IhmIv  muAt 
In'  distinctly  locate<l.  and  if  giving  pain  shouM  U'  rut  down  u|Mm  and 
n-nioved.  If  the  patient  has  disco\i*re«l  that  (vrtain  m(»tions  will  cause  the 
IxHly  to  iM'coiiie  palpable,  it  is  wise  t4»  us:^  lo:  al  anesthesia  (p.  21)  in  onler 
to  secure  the  iN'ue^t  of  the  patient's  voluntary  mi>vements.  since  it  not 
infnMpiently  hap]M*ns  that  the  offending  Unly  will  disappear  «luring  com- 
plete anesthesia  and  the  surgeon  will  be  foileil  in  his  attempts  to  remove 
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it.  Fixing  the  object  with  a  needle  before  operation  is  recommended  but 
it  is  difficult  to  accomplish.  A  better  plan  if  possible  is  to  grasp  it  through 
the  skin  with  a  double  tenaculum.  It  should  be  remembered  that  several 
hundreds  of  these  bodies  may  be  present  if  they  are  "  rice  bodies,"  or  there 
may  be  one  or  more  as  large  as  an  almond  kernel.  When  small  and  multiple, 
thorough  opening  of  the  joint  and  washing  with  sterile  salt  solution  will  be 
essential. 

Under  strict  aseptic  precautions  and  painting  the  skin  with  iodine,  an 
incision  is  made  directly  over  the  discovered  body,  which  can  sometimes 
then  be  extruded  by  direct  pressure.  In  searching  for  other  masses  the 
bare  finger  should  never  be  inserted  into  the  joint  but  a  thoroughly  sterile 
rubber  glove  should  be  worn  and  forceps  used.  The  capsule  should  be 
stitched  with  silk  or  fine  chromicized  gut,  the  skin  closed  without  drainage. 
All  hemorrhage  should  be  controlled  before  closure  of  the  capsule,  as 
hemorrhage  within  the  joint  would  necessitate  reopening.  The  joint  is 
placed  at  rest  in  gypsum  for  a  week,  after  which  time  voluntary  motion 
should  be  permitted.  Increasing  passive  motion  with  the  use  of  crutches 
is  employed  for  another  week,  after  which  locomotion  may  be  attempted 
and  gymnastic  exercises  instituted. 

Hypertrophied  Synovial  Fringes. — Hyperplastic  or  hypertrophied  fringes 
of  the  synovial  membrane  may  follow  any  inflammatory  condition  of  the 
joint  resulting  from  frequent  slight  traumatisms  with  effusion.  Any  of 
these  masses,  or  the  masses  of  coagulated  fibrin  found  in  chronic  effusions 
in  the  joint,  may  become  pinched  or  caught  in  the  movements  of  the  knee, 
giving  pain,  discomfort,  disability  and  subsequent  inflammatory  symptoms 
similar  to  other  loose  bodies. 

Treatment. — An  incision  on  either  side  of  the  patella  is  necessary  to 
thoroughly  explore  the  joint  and  remove  the  offending  bodies.  The  fringes 
should  be  trimmed  off,  the  capsule  closed  with  fine  chromicized  gut  and  the 
skin  and  subcutaneous  tissues  sutured.  Gypsum  fixation  for  a  week  is  to  be 
followed  by  voluntary  and  involuntary  movements;  then  crutches  for  three 
weeks  and  muscular  exercises  continued  until  motion  is  complete.  The 
subsequent  result  will  depend  largely  upon  the  original  cause  of  trouble, 
but  marked  benefit  is  to  be  expected.  In  tuberculous  disease  a  micro- 
scopical or  laboratory  examination  or  tuberculin  test  (p.  375)  will  assist  in 
diagnosis.    Exploratory  operations  are  often  justifiable  for  diagnosis.* 

JOINT   HEMORRHAGE. 

A  violent  contusion  or  laceration  of  a  knee  without  any  external  wound 
may  be  followed  by  a  large  effusion  of  blood.  If  this  takes  place  slowly  it 
is  not  painful.  Ice  and  a  firm  splint  should  be  at  once  applied,  and  com- 
plete rest  enforced.  If  the  diagnosis  is  established  by  the  symptoms  and 
X-ray,  the  joint  should  be  injected  with  a  2  per  cent,  solution  of  formalin 
in  sterile  glycerine.  On  the  third  day  it  may  be  opened  and  all  fluid  and 
clots  thoroughly  washed  under  most  careful  asepsis,  forceps  or  a  clean  gloved 
finger  being  inserted  to  remove  clots.  If  hemorrhage  has  entirely  ceased, 
the  wound  may  be  closed  at  once.    If  there  is  still  oozing,  gauze  drainage 

» Tr.  Amer.  Orth.  Assoc.,  1900,  25. 
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should  be  maintained  for  two  or  three  days,  the  stitches  inserted  at  the  time 
of  operation  being  tied  loosely.  In  cases  of  defective  nutrition  there  is 
danger  of  the  clot  becoming  infecte<l.  Later,  manual  massage  and  volun- 
tary and  gymnastic  movements  must  be  employed. 

IIEM()PI1IU.\. 

Hemophilic  and  purpuric  knees  in  ** bleeders"  should  be  cautiously 
treated  if  previous  hemorrhages  have  occurred,  since  o|x»ration  may  be 
fatal.  These  cases  may  simulate  mild  tulx»rculous  infection  but  the 
ROntgenogram  will  show  the  absence  of  bone  disease  in  hemophilia. 

Thyroid  extract  in  five  grain  doses  injected  hypo<lermically  has  been 
of  service;  adrenalin  and  gelatin  have  also  been  employed.  Formalin 
2  per  cent,  in  sterile  glycerine  should  be  injected  before  joint  operation 
if  a  hemophilic  tendency  is  known,  and  oil  of  erigeron  canadensis  given 
persistently  (Hemophilia,  p.  326). 

The  author  recalls  a  case  of  simple  arthrotoniy  of  the  knee  in  which 
constant  subsequent  oozing  of  bloocl  occurred  in  spite  of  all  operative, 
mechanical  and  medicinal  measures,  the  child  dying  in  five  days.  Later 
inquir>'  developed  the  existence  of  a  hemorrhagic  tendency  in  the  family. 

RIPTURE   OF   QUADRICEPS    AND   OF   TENIK>.PATELL.«. 

Violent  muscular  contraction  of  the  quadriceps  may  tear  the  muscle 
above  or  the  tendon  below  the  patella  or  may  tear  off  the  tibial  tubercle, 
insteiul  of  pro<lucing  a  fracture  of  the  knee-cap.  If  the  swelling  and  hemor- 
rhage are  not  too  great,  a  transverse  furn)w  or  gap  will  be  felt  either  above 
or  Ix'low  the  pat4»lla  or  in  the  belly  of  the  (juadriceps  and  there  will  be 
marked  inability  to  extend  the  leg.  When  the  tendon  is  ruptured  below 
the  kiio<»-rap.  the  patella  will  be  drawn  upward  by  the  exten.«H)rs. 

Treatment.  — If  the  <iuatlric<*pM  and  v:tsti  are  torn  acn)ss.  the  retracted 
ends  should  Im»  cut  down  upon  (after  injection  of  th<»  an»a  with  fonnalin).  and 
sutuH'tl  to  the  low*»r  raw  surface  alK)ve  the  patella  by  chntinicixeti  gut  or 
ci'llulojd  thn'iid  or  kanganm  tendon.  Tln'  thi^h  i^s  tlexetl  u|Min  the  |)elvis 
to  n'lax  the  muscle.  If  the  tear  is  below  the  kiuM»-<':tp,  the  same  suturing 
o|KT:ition  is  done  A  s<'parate<l  tibial  tulxTch*  is  aiichonMl  to  the  |)erio.**teum. 
Tho  kiUM*  is  fixed  ill  a  phi.«<ter  cast  for  four  wiN'k**  and  th«*  limb  elevated. 
Walking  with  the  ai<l  of  crutches  and  p-nth'  paK'iive  movements,  with 
nia.s.sage  and  muscular  gynina-stics,  will  help  to  n'?»t<»n'  motion. 

(  Li<  Ki\c;.  sXAiTiNc;.  OH  tri<;<;ku  knkk. 

This  >ul>hi\ation  is  «lue  to  relaxation  nf  lii::iTue!it«i  and  slitling  of  the 
tibia  upon  the  femur  by  sudden  voluntary  mu-Mular  cnntracti(»n  or  by 
hy|»»'n'\ten>itm. 

W  hen  the  annoyanc<»  is  positive,  forcible  n^phuvment  folK»wed  by  tem- 
porary >u|»|H»rt  and  nuu-isage  an«l  gymna>tic  muscular  movements,  will  be 
hutficieiit  in  children  without  the  application  df  an  apparatus.  I>ut  adulta 
will  ti<ually  HMpiire  supfxirt.  Side  movements  of  the  patella  <»r  of  the  semi- 
lunar canilagi*  or  of  the  bice|>s  tendon  may  give  a  similar  sound. 
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Creaking  knee,  often  very  annoying  to  the  patient  from  the  audible 
noise  especially  in  going  up  and  down  stairs,  is  rarely  found  in  children, 
except  in  arthritis  deformans.  In  elderly,  fat  people  it  is  a  cause  of  much 
pain  and  disability  in  walking  and  will  require  a  supporting  brace  (Fig. 
491,  p.  540). 

It  is  usually  attributed  to  a  deficiency  of  the  synovial  fluid  but  is  rather 
due  to  osteo-arthritic,  gouty  or  rheumatoid  deposits,  or  to  relaxation  of 
muscles  and  ligaments,  with  edematous  and  relaxed  synovial  membrane.  The 
synovial  fringes  may  be  pinched  by  rubbing  together  until  thickening  occurs, 
resulting  in  separation  of  the  masses,  which  finally  become  loose  bodies. 

Trigger  knee  is  the  result  of  loose  bodies  in  the  joint  or  of  relaxed 
ligaments  and  muscles. 

ABSENT   OR    DEFICIENT   OR   RUDIMENTARY   PATELLA. 

Partial  or  entire  lack  of  development  of  the  patella  may  occur  in  con- 
nection with  other  congenital  deformities  at  the  knee'  (Fig.  693,  p.  744). 

Early  and  long-continued  massage  of  the  quadriceps  will  increase  its 
strength,  and  if  difficulty  in  walking  occurs  a  supporting  steel  apparatus 
may  l^e  required. 

DISLOCATION   OF   THE   PATELLA   OR   SLIPPING   PATELLA. 

The  knee-cap  may  be  congenitally  displaced,  or  the  deviation  may  be 
produced  by  traumatism  or  knock-knee  or  quadriceps  relaxation  or  paraly- 
sis or  by  violent  contraction.  The  outward  dislocation  is  the  more  common 
variety,  but  in  traumatisms  the  bone  may  slip  in  any  direction  or  be  turned 
upon  its  edge  or  even  reversed  a  half  circle.  Acute  synovitis  is  likely  to 
follow  unless  rest  is  enforced.  Repetitions  of  the  displacement  will  occur 
in  lax  conditions  and  will  produce  a  chronic  synovitis. 

Treatment. — Replacement  can  usually  be  accomplished  without  ether 
if  the  knee  is  hyperextended  and  the  thigh  flexed.  Retention  by  laced  or 
elastic  knee-cap  or  steel  spring  with  lateral  pads  is  helpful.  If  continued 
displacements  occur  the  tibial  tubercle  with  the  attached  tendo-patelhe 
may  be  detached  and  anchored  by  mattress  sutures  of  kangaroo  tendon, 
chromic  gut  or  celluloid  thread  nearer  the  median  line  of  the  body,  to 
bring  it  in  better  line  with  the  thigh.  The  capsule  on  the  inner  side  of  the 
patella  may  be  plicated,  or  the  tendo-patella;  may  be  split  longitudinally 
and  one-half  of  it  stitched  to  the  periosteum  and  sartorius  expansion.  A 
relaxed  and  elongated  quadriceps  can  be  pleated  and  shortened  at  the 
same  time. 

As  the  knee  resents  operative  interference  even  more  than  the  peri- 
toneum, extreme  aseptic  precautions  must  be  taken  by  the  surgeon  in  every 
portion  of  the  technic.  If  the  surgeon  is  absolutely  clean  in  all  his  work, 
however,  he  need  not  fear  to  invade  this  cavity. 

In-knee  should  be  corrected  by  supracondyloid  osteotomy  of  the 
femur  (p.  296). 

^  Little,  Lancet,  Sept.  15,  1897. 
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KNEE,  RHEUMATIC. 

Although  as  already  discussed  (p.  509)  rheumatism  of  the  knee  is 
exceedingly  improbable  in  children,  yet  in  adolescents  stiffening  and 
ankylosis  will  often  follow  a  true  rheumatic  inflammatory  attack. 

If  the  diagnosis  is  assured  by  the  sudden  onset,  heat,  swelling,  sweat- 
ing, uric  acid,  etc.,  and  cardiac  complications,  the  ordinary  antirheumatic 
remedies,  salicylates,  etc.,  should  be  employed,  the  kidneys  and  other 
excretory  organs  stimulated,  the  joint  enveloped  in  cotton  or  wool  or  in 
hot  lotions  of  sodium  carbonate,  and  rest  advised.  Among  the  newer 
remedies  aspirin  and  mesotan  are  useful  (see  paediatric  treatises). 

For  the  subsequent  stiffening,  superheated  dry  air  (Fig.  320,  p.  364), 
hot  baths,  hot  and  cold  douchings,  and  the  therapeutic  effect  of  the  high- 
frequency  current  or  the  X-ray  are  effective.  Massage,  friction,  persist- 
ently increasing  manipulations,  vibratory  massage  and  foot  machines  to 
be  found  in  a  well-equipped  orthopaedic  gymnasium,  will  be  helpful  (Fig. 
152,  p.  235).  In  severe  cases,  cautious  force,  under  ether,  followed  by 
the  above  active  and  passive  movements,  will  accomplish  much  (Ankylosis, 
p.  533).  If  contractions  have  occurred,  tenotomies  of  the  hamstring 
tendons  will  permit  extension,  if  followed  by  forcible  movements. 

Knee,  Gouty. — In  gouty  adolescents,  a  banquet  with  plenty  of  cham- 
pagne may  be  followed  within  twenty-four  hours  by  violent  pain  in  the 
knee,  rapid  swelling,  heat,  effusion;  and  in  debilitated  subjects,  rapid  pus 
formation  with  fever  and  chills. 

Flushings  of  the  kidneys  and  bowels  and  antigouty  remedies  should  be 
freely  used. 

If  pus  forms,  arthrotomy,  with  washings  of  iodine,  mercuric  bichloride 
or  formalin,  together  with  drainage,  will  become  necessary  to  prevent 
ankylosis.* 

Growing  Pains. — These  pains,  so-called,  may  be  due  to  tuberculous 
bone  or  joint  disease,  to  periostitis,  osteomyelitis,  arterial  sclerosis,  endo- 
carditis, rheumatism,  sacral  sprain  or  sepsis.  The  child  should  always  be 
stripped  and  carefully  examined  for  some  positive  lesion.  Many  a  child 
has  been  crippled  for  life  by  the  careless  diagnosis  of  growing  pains  while 
tuberculous  joint  disease  steadily  progressed. 

SUMMARY  OF  THE  PRECEDING  KNEE  CONDITIONS. 

1.  Apparently  slight  injuries  of  the  knee  often  prove  more  lasting  and 
annoying  than  those  of  a  more  positive  nature  like  fracture  or  dislocation. 

2.  Every  injury  of  the  knee  should  receive  careful  examination,  since 
laceration  of  ligaments  or  of  periarticular  tissues,  or  displacement  of  semi- 
lunar cartilages  or  of  loose  bodies  may  have  occurred.  Obscure  fractures 
and  epiphyseal  separations  also  are  not  uncommon.  An  X-ray  and  anes- 
thetization will  greatly  assist  in  correct  diagnosis. 

3.  Every  injured  knee  requires  rest  during  its  acute  inflammatory 
stage;  rest  in  bed,  fixed  dressings,  or  crutches.  Heat  and  cold  are  two 
powerful  agents  in  aborting  a  threatened  inflammation. 

»  Willard,  Inter.  Text-Book  of  Surgery,  Warren-Gould,  vol.  i,  701. 
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4.  Adhmvc  plastor  strapping  is  of  grpat  value  in  tiecuring  partial 
restraint  of  a  knee  and  in  producing  absorption  of  effusion.  Pla8t4>r-of- 
Paris  and  other  rostnctive  apparatus  nmst  be  used  with  discrimination. 

'}.  Blood-clots  in  the  joints  are  removed  by  incision  and  flushing. 

G.  KfTusions,  if  large,  are  removetl  by  aspiration  or  incision,  followed 
by  weak  iodine  or  formalin  inject  ion.s. 

7.  Displaced  semilunar  cartilagi^s  are  stitchetl  in  position,  or  removed. 
Loose  l)odies  should  Ix?  removed. 

5,  Mot  if  m  is  the  normal  condition  of  joints,  conse«|uently  massage  and 
voluntary  motions  arc  to  be  institute<l  as  soon  as  th<>  intIammator>'  stage 
has  pass<*d.  Neglect  of  this  precaution  may  result  in  a  neuromimetic  patient 
or  a  chronic  cripple. 

9.  S<»nsitive  neurotic  knees  must  not  be  mistaken  for  diseased  ones. 

10.  Complete  rest  during  the  primar>'  inflammator>'  stage,  fonowe«l 
by  massagf*.  voluntary'  and  involuntary  movements.  g>'mnastic  exeri'iiies, 
hot-air  tn^atment,  hot  and  cold  douchings,  are  the  best  means  for  pie- 
venting  ankylosis. 

11.  Should  ankylosis  follow,  forcible  .straightening,  tenotomy,  osteot- 
omy or  arthn)pl:i.sty  will  be  requinui. 

12.  Knee  tuberculosis  will  often  follow  even  slight  injuries. 
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ANKLE    AND    FOOT   Tl  BERCLLOSIS. 

TrBERCULOi'8  infertiuii  of  ankle  (Fig.  493),  tarsal  bones  and  foot  is  met 
with  occasionally  in  children  und  differs  but  little  from  the  same  condition 
in  other  joints,  except  for  the  added  dangers  of  weight-bearing.  In  feeble 
children,  non-resistant  from  heredity*  environment  or  disease,  rapid  destruc- 
tion of  hard  and  soft  tissues  may  oecur.  The  tibia  or  the  astragalus  is 
usually  primarily  afferted,  but  the  infection  spreads  readily  through  the 
tarsal  bones  and  articulations  (Fiji.  4^M). 


Flo.  403. — Tiib^rcuioiiR  rlisoa^eof  ankle-joinl 


Fill.  4t*4.^r,.\.lpn^ivf  tuberculous  iJi^eaue  of  axikle  Wld 


The  early  symptoms  of  pain,  swelling,  limp,  reflex  spasm,  induration, 
and  atrophy  of  calf  muscles  are  often  mistaken  for  non-tuberculous  condi-, 
tions,  as  sprains,  rheumatism,  flat-foot,  or  tarsitis^  and  the  disease  is  allowed 
to  progress  to  caries  before  proper  treatment  is  commenced  {Fig.  169,  p. 
241i).  A  slow  invasion  with  symptoms  above  enumerated  shouki  always 
lead  to  the  diagnosis  of  tuberculosis  and  the  X-ray  may  give  valuable  aid 
in  locating  the  foci. 

Treatment.— The  open-air  and  protective  treatment  as  outlined  on 
p.  380  should  commence  early  and  be  long  continued.  Fixation  with 
gypsum  cast  {Fig.  470.  p.  .512)  and  the  use  of  crutches  is  imperative,  as  the 
weight  of  the  body  shouhl  not  be  borne  on  this  joint  for  a  year  or  more. 
A  Thomas  knee  splint  (Fig.  47 1^  p.  bl'S)  may  be  added.  Bier's  passive 
hyperemia  (p.  3SS)  is  readily  applied.  If  protection  is  neglected  until 
suppuration  has  taken  place,  repeated  erasions  of  the  ankle  and  of  the 
tarsal  bones  in  childi-en  will  prevent  the  necessity  for  excision  or  amputa- 
tion.   Ami)utation  should  he  reserved  for  extreme  caaes  and  for  adults. 
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CHAPTER  XXI. 
SURGICAL   CONDITIONS   OF   THE   SHOULDER. 

SHOULDER   TUBERCULOSIS. 

Tuberculosis  of  the  shoulder  joint,  although  occurring  in  less  than 
2  per  cent,  of  the  joint  diseases,  is  serious  in  its  results  in  adolescents.* 
In  children  it  sometimes  accompanies  tuberculosis  of  other  joints. 

The  pathology  is  the  same  as  that  of  other  tuberculous  joint  diseases 
(p.  368).     (See  Frontispiece.) 

Symptoms. — After  a  slight  traumatism,  pain,  aching  in  character, 
interference  with  motion,  rigidity  which  is  often  masked  by  the  compen- 
satory movements  of  the  scapula,  slowly  increasing  thickening  about  the 
joint,  atrophy  of  muscles,  then  effusion,  ankylosis  and  suppuration  are 
the  results.  The  course  in  children  often  runs  from  two  to  three  years,  for 
the  reason  that  at  the  period  when  the  disease  could  have  been  arrested  the 
patient  had  been  long  treated  for  that  refuge  of  carelessness,  rheumatism. 

Caries  sicca  is  the  slow  atrophic  form  of  tuberculous  disease  of  the 
head  of  the  humerus,  a  dry  osteo-arthritis,  steadily  degenerating  and 
destroying  both  bone  and  synovial  membrane  and  ending  in  ankylosis, 
very  rarely  in  suppuration.  When  the  masses  of  tuberculous  granulation 
are  found  in  the  medulla,  the  condition  is  known  as  caries  fungosa  or 
carnosa,  a  form  seldom  seen  in  children. 

Diagnosis. — A  thorough  examination  can  be  made  only  by  comparison 
both  in  front  and  behind  of  the  two  shoulders  bared.  Rheumatism,  ar- 
thritis deformans,  bursitis,  sprain,  periarthritis  and  the  various  other  condi- 
tions discussed  on  pages  374  and  376  must  be  carefully  differentiated  and 
the  distinctive  tuberculous  sjTnptoms  above  enumerated  regarded.  The 
aid  of  the  Rontgen  ray  is  advisable.  ^ 

Prognosis. — Recovery  with  motion  is  to  be  expected  if  treated  early. 
If  late,  and  especially  in  adolescents,  the  outlook  as  to  functionation  is 
unfavorable. 

Treatment. — A  healthful  out-door  life  with  rest  and  protection  are  of 
prime  importance  (p.  380).  A  sling  or  bandage  or  adhesive  straps  should 
bind  only  the  hand  to  the  body  beneath  the  clothing,  in  order  that  the 
weight  of  the  arm  may  tend  to  separate  the  joint  surfaces.  If  a  tense 
deltoid  continues  to  give  pain,  the  upper  arm  may  be  fixed  by  g>'psum 
bandage  at  a  right  angle  to  the  trunk. 

If  effusion  is  discovered,  it  may  be  aspirated,  the  joint  irrigated  and 
injected  with  Lugol's  solution  of  iodine,  or  2  per  cent,  formalin  in  glycerine. 
If  suppuration  occurs,  the  pus  may  follow  the  biceps  to  the  anterior  border 
of  the  axilla  or  burrow  beneath  the  deltoid  or  behind  the  axilla  along  the 


*  Townsend,  Trans.  Amer.  Orth.  Assoc.,  vol.  vii,  p.  137. 
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Kuhsciipuluris.  In  nuppurativo  caflcs  in  rhiMrrn.  era^ion  is  the  prpfemblp 
<)|>cruti<»n.  n*moving  only  the  (liMoa.HO(l  Ixuic.  folluwtMl  by  nioppinfc  with 
rarlH>lir  acid  and  alcohol.  In  adolrsconts,  oxrision.  if  ilono  Kuh|ic*ri«»Kte- 
ally,  may  n*tain  motiim.  Old  tunusoH  aro  cumtt^Ml.  then  inj(M*trd  with  pure 
tinrtun*  of  iodino.  or  binnuith  (p.  -MM)),  thrn  <lry  rup]¥*4l.  HicrV  rlantir 
ronst  net  ion  is  not  prurtirally  helpful.  Amputation  in  adults  is  (M*rasion- 
ally  advisable. 

SlIOrLDKR  iNjrRit:s. 

A  \vn*n<'h  or  twist  of  the  shouhler  rarryinj;  the  humerus  beyomi  it* 
normal  niobility  will  result  in  a  sprain  or  stretrhinjr  or  rupture  of  the 
liniment  <»r  of  tendons  or  musi'les  or  of  surrounding  strurtures.  The  pain 
will  usually  follow  (piirkly,  causing  disability.  A  sprain  fre«|uently  rrsulls 
fntm  rude  dra^pn^  of  a  child  by  the  ann.  or  fmm  lifting  it  suddenly. 
l)i.<4|ocation  nuiy  also  n*sult  fn>m  the  same  rau.*<«'. 

The  iliagno.*iis  fn>m  synovitis,  temisynoviiis  and  bursitis  and  fnmi 
tulMTculosis  is  often  trouble.sonie. 

The  mnstant  usf>  of  the  anns  and  the  great  mobility  i»f  this  joint  make 
injuries  of  the  slioulder  common.  Pain,  swellini:  ami  othi-r  signs  of  inflam- 
mation will  naturally  foll(»w  traumatism  i»f  this  joint  or  its  surniunding 
strurtun's.  ri:i{iAiiTiiKiTis  will  follow  eithi*r  sprain,  strain.  fractun\  *Iisl«»- 
cation.  tear  f>f  the  ligaments,  nipture  of  the  biii'ps  or  c<»raeobrachiaIis  or 
any  <»f  the  neighlMiring  muscles,  as  well  as  contusion  of  the  deltoid,  fractun* 
of  the  acnuuion  <»r  violent  wrenching  t»f  the  joint.  Hi  hsiti;^.  gonorrheal. 
inf<M'ti(»us.  or  traumatic.  Iwneath  the  deltoid  or  the  supra-  t>r  infraspinatus 
or  r(»raco-acn>mial  ligament,  will  give  the  symptoms  of  di*<ability.  but  the 
pain  ami  trndrrn^sH  will  lie  localized  ovtr  th(>  particular  bursa  involved. 

Th«>  i-omruon  situatifUi  of  nri{.**lTl'«  i**  U^neath  thr  il<-ltiiid  or  sub-sca|»- 
xiUiT  or  rorai'oid.  If  tlw  efTusi4>n  is  modfratc.  the  tuTn«»r  will  U*  fluctuating: 
if  Iargi\  it  will  U-  tinii  ami  may  >imulat«>  )M>iiii:n  or  maliirnant  tumor. 
Hur>iti>  abovr  or  Im'I««w  the  acnunion  fn»m  rarrxiiii:  wfiiihi-  may  iK-cur. 

Inllaiuiiiati»»u  iti  tin*  bursa-  alMnit  tlif  -hnuIdrr-jiMUt  may  U*  mi-taken 
fur  iul>tT»'iil«i>i*-  or  f«»r  ai-nuiiiiM-lavirular  arthriti*  '  \  i-an-fid  (>\amiiiation 
ami  the  i'\«-lu>ioTi  of  the  onlinary  .^-ymptom^  **\  t»dNr«'iI«»u<.  di*ii-:i.'<«*  of  the 
>ln>uMi'r  i-  important.  I^n-al  t»*nili'rnf-*  i»vi-r  :iii  mrlnim-.l  l»\ir^a  will  U» 
pn'M-iiT.  motion  will  Im»  n^xtririi-il  on  ai-i-Miint  i.i'  p:iin  mtlifr  than  fri»m 
riiu-'fuJar  liiiiility  A  locaIi/.«'d  tumor  r;in  Miniftinii—  !*•  p:ilp:it«>d.  Suppii- 
!:itiiin   i^  ii:iin>  romfnon   in  int1ammati>r\   i-i>iLi!i'ii>i:*>  than   in   tuU'rculosis 

l!tTu-i«»ii  in  thi*  ji»int  aftt-r  injury  i-  ni«»n'  r:ir»'  tli;in  at  tiif  km**'  If  the 
i-iiiiditiiin  i-  a  i:i*n«T:iI  in'riarthriti*.  muih  mn-  will  U-  n-ipiind  to  pro|«>riy 
di;ii;n">«'  tlii'«-\:nt  injury.  Thf  pain  may  \m-  U*r:x\  i.r  niiiv  ra«liat4*  down  the 
unn.  :uriiriiini:  ;i-  jip'-^-un-  ui»«»n  the  m-rvi"*  i*  :ib*«'nt  nr  ]»n*?«'iit.  A  TKNi»- 
<*^  so\  I M-' lif  the  biifp- tf'udon  i*>  not  uni-**mmi'n.  m  which  cvrnt  t4*ndf*nu*M 
l<M-:itini;  it^-lf  «ivi'r  thi«»  an*a  aihl  a  creakini:  -iiuti-l  tn.iy  U*  di'^tingui'^hed  on 
niiitioit.  Partial  ti\atiiin  of  ih«*  joint  will  onur  i\u*l  \\iv  jiain.  if  thi*n*  in 
iii*npti'«.  will  U-  >«'vi'n'. 

•  Hcwt.  Mr«l.  antl  Surie.  Jour.,  llrt.  J*i.  IWIK. 
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To  diagnose  any  of  the  above  injuries  as  rheumatism,  without  a  careful 
examination  as  to  the  actual  cause,  is  most  unwise.  A  special  cause  can 
nearly  always  be  found  if  the  two  bared  shoulders  are  compared. 

Exostoses  are  rarely  met  with.  If  benign  and  painless  and  in  such 
situation  as  not  to  interfere  with  shoulder  movements,  they  need  not  be 
removed  (Fig.  533,  p.  603). 

Treatment. — During  the  acute  stage  and  while  there  are  inflammatory 
conditions,  rest  in  a  sling  or  with  a  bandage  is  required,  with  local  heat,  dry 
or  wet.  The  arm  should  be  placed  in  the  position  of  greatest  comfort  and 
a  binder's  board  or  leather  shoulder  cap  fastened  in  position,  or  the  shoulder 
may  be  fixed  with  adhesive  plaster  or  plaster-of-Paris.  When  the  acute 
symptoms  have  subsided,  massage  and  passive  and  active  movements 
should  be  commenced  or  electricity  may  be  applied.  The  movements  are 
to  be  limited  to  a  point  where  resultant  pain  only  lasts  for  a  short  time. 
If  permanent  stiffening  occurs,  careful  manipulations  under  an  anesthetic  fol- 
lowed by  persistent  movements  are  most  helpful. 

If  suppuration  occurs,  the  abscess  should  be  opened,  mopped  with 
carbolic  acid  or  with  iodine,  and  drained. 

Rest  by  fixation  with  a  plaster  cast  in  the  abducted  position  is  some- 
times the  most  comfortable  position.  In  young  children,  the  arm  may  be 
laid  upon  a  pillow  at  night  with  arm  at  right  angles  with  the  body. 

In  chronic  or  subacute  cases  the  adhesions  should  be  broken  up  under 
ether.  Subsequent  massage  and  gymnastic  muscular  movements  are 
essential. 

RUPTURE  OF  BICEPS  TENDON  OR  MUSCLE. 

Rupture  of  the  long  head  of  the  biceps  or  dislocation  from  its  canal 
in  the  anterior  part  of  the  capsule  of  the  shoulder  is  the  result  of  accident 
or  strain.  The  pain  is  usually  sudden  and  severe;  at  times  an  audible  snap 
is  heard  followed  by  pain  and  disability  and  flexion  of  the  forearm.  The 
actual  separation  of  the  ends  of  the  tendons  can  sometimes  be  discovered. 
The  local  tenderness  is  great,  and  on  the  following  day  the  hardening  of  the 
tissues  prevents  satisfactory  examination  except  under  anesthesia.  The 
muscular  fibres  rarely  give  way  unless  the  muscle  is  degenerated. 

Treatment. — If  the  diagnosis  is  established,  the  best  treatment  is  to 
cut  down  upon  the  ruptured  ends  of  the  tendon  or  muscle  and  unite  them 
with  chromicized  gut  or  silk.  If  the  tendon  is  dislocated  it  may  be  sutured 
in  its  groove  and  a  fascial  bridge  stitched  across  it.  The  arm  should  be 
dressed  with  forearm  in  the  flexed  position  and  complete  rest  maintained 
for  three  weeks,  followed  first  by  gentle  passive  and  active  movements, 
later  by  more  vigorous  ones.     Massage  and  electricity  will  be  helpful. 

ANKYLOSIS  FOLLOWING  INJURIES,  FRACTURE  OR 
DISLOCATION. 

In  dislocation  or  fracture,  the  head  of  the  bone  may  be  driven  so  vio- 
lently against  the  axillary  nerves  that  severe  neuritis  ensues,  with  subse- 
quent inflammatory  deposits  in  and  about  the  joint,  often  resulting  in  fibrous 
or  even  bony  ankylosis  (Fig.  496).     An  examination  of  the  bared  back 
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win  show  tkiat  the  tcafvtilii  inovrn  with  ibt!  bumrruA  in  all  diivrtioDii,  In 
ll^uritbt  thr  fwui  over  the  counie  of  the  nenre  and  clown  tlic  arm,  tofppttier 
with  nutnbm*9«K  and  tingling.  wUl  be  tnont  ieverr.  The  (QjiabiHiy  li*  often 
ao  gn^At  ihiit  the  anu  li(»i«nifiP^  iii««I«»m. 

Trcalmenl.  -Af  icture 

(|>.  3:M*),  re?^i  b»inip-  Uigeof 

inflammatory  f^^roptotas  unUsmi  oeuriliii  b  |M»iitlve,  Unfftrtuitately.  wblle 
iipiiritis  requLreti  reid,  tv  -   tn  of  ankyloi^  necfuHlatiw  niiHaon  of 

I  he  joint,  ami  wifle  *U.«^'  ^  neee^sary.     When  the  neiinfi*  wib- 

^ide«,  ^ntle  maisMigi*.  hnt-u  4t54)  and  rpgulated  m 

n  |iro|ii!rly  et|uippcd  ^nitia......    -i^ieaM  in  feetorinit  mu  .    .     ,     _il)» 

Moderate^  eautiotMt  forcible  tnoveroenta  umlcr  ether  are  helpful.  l>nt  the 

acapnia  '         '      ■     Miovable  tlti^t 

great    *  ^    <*f   nutv<  - 

tneni  i»  iiitinmU'ly  ?«Turr»d  rwn 

if  the  shoulder-joint  beron*efl  per^ 

manently  fixed.    AMTfiaorumTY 

ij«  aeldoni  Lf  vvipt  ileMrable. 

Shoulder  \euritla.— A  Mow 
u|)on  the  shoulder  or  upt>er  ami 
or  circumflex    or   4lf!lloid    fM>iv 
be  fullowpil  by  a  painful  rwiin 
thai  will  dinable  the  pir 
A    long    tint!*       Ctifii^t 
rau«es  may  aliKi  lead  to 
eoodtticm  (Xeuriliii,  p.  Ur 

Certain    mov«*menu,   » 
dilly 
mn  ver 

be  a  dull  ache  or  a  ee^'err  ■ 
an<l  in  ofu'n  tingling,  not  alw...  - 
fcillowing  th<»  line  <»f  a  nerve. 

Treatment.— Ilefft  in  ittng     iw  na.-AiAii-4*  ^  ^mMm  »i^M  hJt^mt^  fj^, 
and  9plint  with  the  adminifllift* 

lion  oSf  aretanilid  and  ccMlria.  will  gieatly  it»lipve  the  nruritic  patn.  l.^t»cal 
applieationa  of  chlond  and  camphor,  equal  (larta.  or  of  menthiil.  or  oil  of 
lint  or  ic^Hlinc  or  iinline  (irtni|^*a  «rr  p»ltiati%*e. 


gliaiTUfKR.    H\ll|TrAI.   OR    RMl  lUttLNT    UWU  MVIIilX 


Ooofenital  malfi^miatiMti  nf  tlie  glmoiil  or  of  the  Iiea4l  of  tlie  humenia 
la  rare,  hut  may  (ii^nmt  habitual  di4oeAtioii. 

Habitual  luxation  from  n^laxed  ligament*  in  infantile  •fnnal  fiaralrib 
aiHl  In  birth  put  tnon.    I'nini  paraly»«ij»eaH      -      '     ^^-'tra* 

BlPntt  o(  the  •y  Wrome  jm>  «trrtrhrd  of 

the  0ail  arm  that  »  tiugrr  i-mti  lie  inaertetl  lirtnrn^n  ihi*  iktr*iUkki^u  *ti«i  the 
hem!  of  the  humerus.  The  tame  result  i«  i»<  <  a%ivtniktt\  ^'**t\  mtuai  trauma- 
titnts  or  exteiknive  ilrniiructicMi  tif  the  btine  *  ia.    Followtng 

a  traumalac  iliAliNtition  a  n^cunenee  occaiionaii>  iaki-*  piarr  after  nKMlenilc 
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muscular  exertion,  as  throwing  a  ball.  The  depth  of  the  glenoid  cavity  is 
sometimes  reduced  bj^  fracture  of  the  rim,  or  the  capsule  may  be  widely 
torn,  together  with  the  infra-  and  supraspinatus  muscles.  If  the  position 
of  the  head  is  uncertain,  an  X-ray  skiagram  will  settle  the  question. 

Treatment. — As  a  rule  but  little  difficulty  is  experienced  in  reduction 
but  retention  is  troublesome.  Muscular  tone  must  be  developed  by  massage, 
electricity  and  moderated  voluntary  and  involuntary  movements.  Eleva- 
tion and  abduction  of  the  arm  should  be  prohibited.  An  effective  apparatus 
is  a  leather  or  canvas  cap  covering  the  top  of  the  shoulder  and  the  upper 
fifth  of  the  humerus.  To  prevent  the  movements  most  likely  to  produce 
the  luxation,  the  upper  part  of  the  cap  is  laced  or  buckled  by  straps  across 
the  chest  and  the  lower  portion  laced  about  the  arm.  A  steel-jointed  outer 
plate  may  be  added,  if  greater  support  is  needed. 

Operative  Treatment. — Capsulorrhaphy. — Should  the  recurrence 
of  dislocation  be  frequent,  operative  interference  is  needed.  For  outward 
or  posterior  luxation  an  incision  is  made  downward  from  the  acromion 
over  the  deltoid,  the  fibres  of  which  are  to  be  separated,  not  divided.  The 
circumflex  nerve  should  be  avoided.  The  joint  also  can  be  reached  by 
lifting  the  deltoid  from  its  insertion.  The  capsule  is  opened,  the  bone 
replaced  and  a  sufficient  section  of  the  capsule  removed.  The  opening  is 
closed  by  fine  chromicized  catgut  or  silk  or  a  purse-string  suture  may  be 
used.     Subsequent  massage  and  electricity  are  necessary'. 

When  the  dislocation  is  downward  or  forward  the  capsule  may  be 
reached  by  an  axillary  incision  from  the  coracoid  process  downward  to  the 
tendon  of  the  pectoralis  major,  avoiding  the  cephalic  vein.*  The  dissection 
is  carefully  carried  down  to  the  bone  bj*^  separating  the  deltoid  from  the 
pectoralis  major  until  the  coracobrachialis  is  reached.  The  insertion  of 
the  jjectoralis  major  is  then  sectioned  as  far  as  necessary  and  the  sub- 
scapularis  divided,  being  reached  by  rotating  the  humerus  outward.  An 
oval  section  of  the  ca])Hule  may  be  removed,  or  the  capsule  folded  or  nar- 
rowed by  a  purse-string  suture.  The  oi^ening  in  the  capsule  is  ^stitched 
with  chromicized  catgut  and  the  wound  closed  \\'ithout  drainage,  or  the 
capsule  may  be  puckered  and  stitched  without  opening  the  joint.'  The 
transplantation  of  a  portion  of  the  trapezius  to  the  greater  tuberosity  of 
the  humerus  will  also  assist  in  drawing  the  head  of  the  bone  backward  in 
cases  of  repeated  forward  dislocation. 

When  the  long  head  of  the  biceps  has  been  torn  from  its  groove,  it 
plays  over  the  glenoid  cavity  and  prevents  reduction.  In  these  cases  the 
tendon  should  be  sutured  in  position;  the  subscapularis  divided  and  the 
coracobrachialis  separated  from  the  axillary  vessels  and  nerves,  which 
should  be  saved.  The  capsule  may  be  oj^ened,  the  joint  examined  for 
mechanical  causes  of  trouble  and  the  capsule  reefed,  excised  or  overlapped.* 

The  biceps  tendon  can  be  replaced  in  its  groove  and  retained  by  a 
bridge  flap  of  periosteuni  or  fascia.    If  fibrous  tissue  fills  the  glenoid  it  should 


'  Willanl,  Jour.  Aiiicr.  Meil.  Assoc.,  July  23,  1904,  139;  Trans.  Surp.  Section  Amer. 
Med.  Assoc..  1904. 

» Willy  Meyer.  X.  Y.  Surg.  Society,  Feb.,  1908. 

'  Thomas,  Amer.  Jour.  Med.  Sci.,  Feb.  and  Mar.,  1909;  Univ.  of  Penna.  Med.  Bull., 
Mar.,  1909. 
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be  scooped  out  and  the  head  of  the  humerus  retained  in  the  glenoid  by  cat- 
gut or  silk  sutudng  of  fuscia,  muscles  and  capsule.'  In  obstinate  ca»He«  the 
supra-  und  infraspiiuUus»  teres  and  subscapularis  may  i-equire  division.* 

The  wound  is  ilressed  without  drainage  and  the  deltoid  relaxed  by 
fixing  the  arm  in  abduction  with  gyp.sum.  Active  movements  should  be 
commenced  in  a  gj'mnasium  in  the  third  week  and  continued  for  months. 
In  case  of  failure,  arthrodesis  or  excision  of  the  humeral  head  is  advisable.^ 

SHOULDER,    I  NREDUCED    DISLOC.V TION. 

A  dislocation  of  the  shoulder  is  sometimes  overlooked  by  the  surgeon 
after  an  accident  when  the  sweHing  and  pain  are  great.  In  severe  injury 
near  a  joint  it  is  often  impossible  to  make  a  proper  diagnosis  without  an 


Fin,  4fl7- — riireeiiicaJ  diNlocotion  r>f  the  humerus  of  sjx  months'  duration.    Rephicetl  by  open  oppmtion. 

anesthetic  and  without  the  use  of  the  X-ray.  Fractures,  luxations,  epiphy- 
seal separations  and  other  serious  injuiies  are  often  tliagnosed  as  sprains 
or  contusions.     Luxations  even  when  neglected  for  a  long  time  should  not 


^Sheldon,  Ann.  of  Sur^.,  xlvi,  1907.  B23;  Jonas.  Ann.  Surg.,  li,  890. 
'  Burrell,  Amer,  Jmir.  Mpil.  Sci,,  Au^.,  1S07. 
'Scjiiichon,  Tmtis.  Ainer.  Sur^g.  A«tfoe..  xv,  ;U1. 
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l»e  looked  upon  as  irreducible,  ^uce  skilful 
in  replai'ing  the  head  of  the  huitieru^. 

The  position  of  the  head  forward,  do^ 
accurately  locut/cd  by  the  clinical  symptoms  ai 
i.subspinous),  the  hard  round  head  is  eaaiiy  fe 
or  subclavicular),  or  downward,  into  the  axilla 
a  vacancy  will  exist  beneath  the  acromion  (Fi 
The  pressun^  upon  axillary  nerves  will  re 
tin^linjL^  in  fliuracter,  or  in  neuralgda  or  neuritia 
of  the  joint,    Fraeturo  of  the  humeru^i,  glenoij 

separatioiP 
Treat  IT 
culties  of 
Kreat   as  u 
displaceil  1 
never  to 
replace  m< 
ripgicrte*! 
deposit  al 
iH'dinary 
ods    shot 
several 
nijiulativ^ 
ticce.sHary 
joint.    la 
deformity'' 
cfJiphyseal 
he   feriuirt 
fi'ont  or  b 
lion  of  tN 
ting  bandJ 
of   the   esi 
head     i-^^p 
capsular  ' 
with  chrc 
tion.-     Pi 
cles  or  U 
usually  can  be  pushed  aside   unless  marked 
taken  place.     Passive  and  active  movements 
by  massage  and  gymnastic  exercises  (p.  2Jio) 
Faihii^e  in  cases  where  pain  is  severe  wil! 
of  the  head  through  a  deltoid  4ir  an  axillary  h 
The  fibres  of  the  deltoid  aix*  separated,  i 
is  uvoidctl,  entrance  to  the  joint  nuiy    Iw    j 
and   pe  do  rails  major.     A  gindet  or  corkscr 
bone  for  traction,  but  claw  forceps  (Fig,  1(>: 


Fi> 


4V.H,      t.jri*^  >>i  iiii'isitnv   fnr 
(lif  -"Itoulder-juint. 


ifM-nitJiiiii*   ut 


'  For  lif^t   nf  acci'lents,  see  Willard.  Rupture  of 
Phil,  MeH,  Tiitit«i<»  Aiijij..  Is73. 

^  Wilhird.  Oil!  rnrediieed  Dislocatiori^i,  Jour.  An 


iNi  ixTKUs  A  urn  urns.  :»:,: 

rlpvatur  (Fij:.  162)  an'  !K»ttor.  The  arm  aftiT  n'«iurtinii  i*  «ln*-s<Ml  in 
alMlucticiii  hy  a  ])laster  .splint,  »»r  by  a  pajitliMl  wodilcn  triaiijili'  with  ix> 
a{M*.\  in  the  axilla. 

SIIOILDKU.    INKKCTKHS    .VHTIlUn  IS 

S<'ptic  an«l  pm'uincM'orcic  infection  of  th«'  -IhmiIJit  will  irivo  Hm*  to  niurh 
paifi  upon  pit'.ssuiv.  interfering  with  sU^'p  anil  itiotinn.  and  will  U*  fi»l- 
lowed  by  j^ivat  stitTenini:  of  the  articulation  an«l  lon;'-continue«l  ien«lernes>. 
If  the  H'siMive  power  i.»i  feeble.  >uppurati«»n  may  foUnw.  (ionococcic 
infection  is  occasionally  met  with  in  chil«ln*n.  even  in  inno<-<»nt  prU 
Mionorrheal  Arthriti.**.  p.  ."iVi). 

Treatment. — rnfortunately  these  cas«'s  as  a  rule  <|i»  not  come  under 
the  can»  of  the  sur^on  until  the  joint  is  partially  or  larp*ly  ileMnived. 
wfH'ks  having  lHM»n  waste<l  in  useless  tn^atment  for  rheumatism.  If  nwn 
antl  <iia^n<».s<Ml  early,  absolute  and  complete  n'>t  by  splint>  or  bandaf^>  is 
ess^'utial.  Neither  rest  nor  ice  bajrs  can  kill  the  micro-organisms  but  they 
nuiy  as.xist  tin*  c<*ll  elemeiits  in  their  n».sistanii'  to  the  infection. 

PiMMimococcic  infection  is  likely  t<>  l«'  followed  by  partial  ankylosis, 
wliicli  will  n'ipiire  many  nnrnths  of  massap*.  v(»luntary  and  involuntary 
movenu'iits.  U»fore  nonnul  movements  an*  ri'^ained.  a>  the  de|Misit  is  not 
only  within  but  also  without  the  joint.  (For  tn^atinent  of  suppurative 
conditions  st»t»  Infectious  Arthritis,  p.  'yX).) 

SII(>rU>KR.    UIIKIM.VTK  . 

Uheumatism  u{  the  shoulder  is  a  term  applied  by  rande.ss  diapio>- 
ticians  to  a  half  dozen  or  more  patholopcal  conditions  in  no  wise  ndateti  to 
rlieumatism.  This  lack  of  correct  diapiosis  and  the  >ubs<M|uent  faulty 
tn*atment  result  in  irn>parab}e  danuipi*  to  the  joint.  True  rheumatic  inflam- 
mation of  this  joint  is  extivmely  ran*  in  childri'ii.  The  oidy  similarity  of 
-ymptom**  aiv  pain  and  disability.  In  a  larj;«'  maj^jrity  of  c;i'<'>,  tuU>rcu- 
l(»>is.  (»>teoinyelitis.  bursitis,  neuritis  or  inllammation  of  mmuc  «if  the  |«*ri- 
arti<-ular  >!ni<'tun»s  will  lii»  discoveri'd  if  the  part  i^  ban-d  and  ci»mpanMl 
with  the  up{M»>ile  >houlder.  If  the  c:is*»  is  irul>  rheum.-itic  anil  acute.  ther»' 
will  U'  till'  normal  symptoms  of  rheuniati^tn.  -wcllini:.  heat.  >weatini£. 
loncent rated  urine,  and  other  sijins  of  litheinia  In  chnmi*-  or  -ubacute 
i*a.H».»«.  a  -low  tibn^-iti**  witli  tenderness  will  !«•  pn'^-^'nt.  In  mu'^inlar  rlieu- 
mati-m  inh^ide  the  joint,  the  caUM»  i^  U"»uall\  fmni  a  tlra>n:ht  of  lold  ail 
or  wcttiim.  or  ''train. 

TrcalnR'nt.  For  niu-^iiilar  paiu'*,  hot  >o].i?i.»n-  *>i  -•mImmh  carbi»iiate. 
or  ilr\  Itiif  air  or  wim»1  conchmI  with  waxed  pa)Nt  ••!  i>:li'i  ^ilk  -houhl  Im* 
applied  \ppropriale  do-^-n  nf  .««alol  or  a-pi*iM  "^  a'«'T:,ii;ljd  will  n-lieve 
pain.  <  >il  of  |M'pp<«rnjinl  or  of  winieniniti  "T  iin'-»»tari  «m  <  hUtral  and 
••aii;phoi  l«Hall>  an*  helpful.  Ma^^aue.  Ih»1  ai:  b.tk;i.«'  1  i-j.  .ijn.  p  'MMt, 
aiiii  pa'-iM"  manipulation*  \\\  mi>n'  ihrorji'-  lax'*  will  ji:«  !ia^'  ntitritjon  ami 
proiijnT*-  absorption.  F.lrctricity.  tht»  hii;h-innMriM  \  liiinut  and  \-ra\ 
thcrapv  will  n*Iicve  pain  ami  n'>lon'  iipiMi'ii  I:  -ntNinni;  an«i  ankxlo-i- 
take  phu-e.  the  tn*atment  indicate<l  on  p   .'»-'»-l  -iiould  in-  empli>yed. 
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CLAVICULAR   AND   SCAPULAR  DEFOR\nTIES. 

In  cases  of  long  ligaments  and  relaxed  muscles  with  subluxation  of 
other  joints,  the  sternal  end  of  the  clavicle,  rather  than  the  acromial  end, 
may  be  more  or  less  displaced.  If  serious  inconvenience  results  at  the 
acromial  end,  the  articulation  may  be  cut  down  upon  and  the  bones  wired 
with  mattress  sutures.  At  the  sternal  end  a  similar  wiring  operation  is 
sometimes  necessary;  or  the  bone  may  be  held  in  place  by  osteoplastic 
flaps  chiselled  from  clavicle  and  sternum  and  turned  over  in  front  of  the 
joint  and  there  sutured.  The  slight  projection  of  the  head  of  the  clavicle 
at  the  sternum,  which  is  especially  distasteful  to  young  ladies  with  low  neck 
dresses,  can  be  improved  only  by  increasing  the  nutrition  of  the  individual 
and  by  gjTiinastic  exercises  to  develop  the  clavicular  portion  of  the  pecto- 
raUs  major.  A  slight  benefit  may  be  obtained  by  a  pad  connected  to  a 
spring  passing  over  the  shoulder  and  attached  to  a  stiff  corset. 

In  working  adolescents,  a  strong  leather  strap  passing  over  the  shoulder 
and  around  the  chest  with  pad  over  the  head  of  the  bone  will  give  partial 
support.    The  opposite  hand  should  be  educated  to  suit  the  occupation. 

Congenital  defects  of  the  clavicle  consist  of  complete  absence  or  of 
defect  in  control  of  the  extremities  of  the  bone,  causing  subluxation.  By 
permitting  the  forward  falling  of  the  acromion,  low  shoulder  is  produced. 

The  condition  is  readily  diagnosed  by  palpation  and  the  X-ray. 

LOW   SHOULDER. 

Low  shoulder  is  often  an  accompaniment  of  lateral  curvature  and  is 
ordinarily  caused  by  marked  rotation  of  the  scapula  upon  its  long  axis  so 
that  this  axis  is  crosswise  to  the  body.  A  careful  examination  of  the  back 
and  of  its  curves,  from  the  hips  to  the  head,  is  all-important. 

Treatment. — Treatment  will  consist  in  attention  to  the  bony  and 
muscular  conditions  discovered  (Lateral  Curvature,  p.  271). 

CONGENITAL    ELEVATION    OF    SHOULDER   OR   SC.VPULA;    HIGH 
SHOULDER   OR   SPRENGEL'S   DEFORMITY. 

The  scapula  may  be  elevated  by  a  bony  bridge  extending  from  the 
shoulder-blade  to  the  vertebral  sphious  process,  thus  acting  as  a  fixed  pivot. 
The  restriction  of  motion,  the  jx^mianent  high  shoulder  and  a  radiogra 
will  detennine  the  diagnosis  (Fig.  499).*  Lateral  curvature  of  the  spine 
is  coexistent.  The  condition  should  not  be  confounded  with  high  lateral 
curvature  with  distortion  of  the  upper  ribs.  In  the  latter  case  the  scapula 
is  rotated  upon  its  long  axis  and  the  point  of  the  acromion  is  brought  lower 
than  its  opposite  fellow,  while  the  shoulder-blade  itself  is  mobile. 

Treatment. — When  the  skiagram  reveals  a  bridge  of  bone,  it  should  be 
excised,^  followed  as  speedily  as  possible  by  active  movements.  If  muscles 
are  contracted,  they  may  be  divided.  If  trapezius  and  serratus  magnus  are 
atrophied  from  non-use,  the  scapula  may  become  too  movable  after  operation. 


»  Amor.  Jour.  Orth.  Assoc.,  Nov.,  1908,  260-312. 

'  Wilson,  Annals  of  Surgery,  xxxi,  468;  Rugh,  ib.  xxxi,  506. 


SCAPULAR  DKIOKMITIKS. 


:i")«» 


(tohlthwait  and  Paiiitrr  '  n'|M>rt  an  o|H'ratinii  in  which  an  InriMnii  six 
iiiclii'S  Iniiir  was  made  from  the  ini«lill<*  «»f  thi*  Iitp  of  the  M-npula  to  th«* 
low«T  an;:!*'.  The  tra|H'/iiis  wa.-*  >«*|»aiatr<l  fnim  \hv  "pin*'  of  thr  M-apiila. 
thr  rhoiiilxiiils.  levator  an<:nli  >rapiihr  an«l  thf  f>t>iitinin^  portion*:  nf  th«' 
sTratus  inaL'nus  wth'  iliviilnl.  Th«*  tra|»fziu»-  w:i*  n-:in:ic  IumI  hi^hrr  up 
on  till'  spint*  of  the  scapula,  and  with  a<tivt'  ainl  par-ivc  «'\tTi-i.^*>  ^oimI 
functional  ^c^ults  wciv  s^-cun-il. 


■.:.k. 


M  MM  I  \i:  hi  i'»i:Mi  ni> 

IMmim   m\i     ■*«  vJ?  I  \    I-  iMi  :i*ii«ri:i!l\    !:•  r    \\:'h.  i-<j»-«i:ill>    in  <«>•■>  *if 
♦  ..'.J        I*   :-  -1- ..i.i\   .1.  i  .'n-paTiH-.i  l.\   ii.;i:r...:  ■:::■  ;:.  .-I'-ti  in  -i.'«-  an«l  fit-lili-- 

lr.»r.-    Au.i  r   i*r\.    K- ■«      r.Hil.|.     yrj 
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be  benefited  by  tenoplasty  or  by  nerve  transplantation  (p.  630).  The  sul> 
sequent  use  of  the  member  will  assist  in  development. 

Projection  of  the  scapula  on  one  side  with  depression  on  the  other  is 
seen  most  markedly  in  the  rotation  of  lateral  curvature  of  the  spine,  with 
the  consequent  changes  in  the  two  sides  of  the  thorax  (Scoliosis,  p.  258). 
The  sunken  scapula  is  often  rotated  on  its  long  axis. 

The  scapula  may  become  permanently  deformed  from  bony  attach- 
ment to  the  spine  (Fig.  500). 

DISLOCATION    OB^   THE    LATISSLMUS    DORSI    AT   THE   SCAPULAR 
ANGLE— WINGED  SCAPULA. 

The  latissimus  dorsi  may  be  slipped  from  its  groove  over  the  inferior 
angle  of  the  scapula  by  violent  muscular  action  or  by  accident.    This  injurj'- 
permits  the  scapular  angle  to  tilt  outward, 
producing    the     ''angel     wings"     deformity 
(scapula}  alatae).     This  tilting  of  the  scapula 
may  take  place  from  muscular  debility  alone 


Fio.r)01. — Lateral  curvature  and 
fhoulder  elevation  produced  by  cer- 
vical rib  and  scapular  attachment 
to  vertebra*. 


Fig.  500. — Deformity  of  scapula  from  bony  attachment  to  8pine. 


or  from  lateral  curvature,  in  which  case 
massage,  electricity,  muscular  exercises  and 
general  treatment  are  indicated  (p.  271). 

Paralysis    of   the    serratus    magnu}* 
with    unopposed    contraction    of  the    trapezius,    levator   anguli   scapula?, 
pectoralis  minor  and  rhomboid  will  produce  the  same  deformity. 

Treatment. — If  disabling,  the  latissimus  dorsi  is  replaced  and  sutured 
to  the  periosteum  with  chromicized  gut,  silk  or  celluloid  thread,  additional 
strength  being  given  by  turning  across  the  tendon  a  flap  from  the  neigh- 
boring fascia. 

CERVICAL   RIBS. 

Supernumerary  ribs  may  sj)ring  from  the  cervical  or  other  vertebra?. 
In  the  neck  they  may  compel  abnormal  routes  of  the  subclavian  arter>' 
or  other  structures  and  give  pain.  They  may  also  produce  distortion  of 
the  neck  and  spine,  torticollis  and  lat<?iral  curvature*  (Fig.  501). 


»  J.  B.  Roberts,  Trans.  Surg.  Section  Amer.  'Slod.  Assoc.,  190S.  d.  386. 


CERVICAL  RIB. 

This  extra  portion  of  the  tskeleton  may  appear  as  a  slight  elonga 
of  the  transverse  process,  or  it  may  be  corapleTe,  and  articulate  witt 
internum.  Its  existence  haa  only  been  discoverable  since  the  employ] 
of  the  X-ray  (Fig.  175,  p.  254).  Unless  its  presence  produces  pressure 
some  adjoining  structure,  its  removal  i«  unnecessary:  A  thirtoentl 
is  occasionally  present  but  seldom  produces  even  discomfort. 

Sytnptoms* — ^The  symptomH  without  the  assistance  of  the  X-rai 
often  confuaing.  A  hard  tumor  can  sometimes  be  felt  above  the  cla^ 
Pressure  upon  the  ner%'e8  may  give  neuralgia  or  neuritis;  sharp  or  tingli: 
stinging  pains  may  radiate  down  the  ami.  In  other  cases  partial  para 
s>iTiptoms,  numbness  anil  muscular  cramp  ara  noted  and  aneurism  o 
subclavian  has  been  suspected.'  Pressure  on  an  artery  may  even  pro 
gangrene. 

Treatment— If  there  are  serious  symptoms,  eompiete  excision  o] 
rib  should  be  performed,  A  horizontal  incision  above  the  clavicle 
scapula  along  the  court*e  of  the  rib  will  permit  itn  resection.  The  p£ 
ttnim  should  not  Iw  preserved.-  Removal  will  sometimes  cure  an  obst: 
neuralgia  or  neuritis. 

'  Jfurphy,  Aiuiala  of  Surg.,  xli,  399. 

'  Ki-eUf  Am.  Jour.  Meti.  Scl,  Feb.,  1907. 
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CHAPTER  XXII. 
SURGICAL   CONDITIONS   OF   THE    ELBOW-JOINT. 

ELBOW   TUBERCULOSIS. 

The  elbow  is  the  joint  of  the  upper  extremity  most  commonly  affected 
by  tuberculous  bone  disease,  and  on  account  of  the  complicated  character 
of  the  articulation  is  liable  to  final  destruction  of  the  articulation,  especiall y 
if  wrongfully  treated  for  rheumatism.  Etiology  and  pathology  have  Ijeen 
already  discussed  (p.  368).  For  microscopical  appearances  of  joint  tuber- 
culosis see  Frontispiece. 

Symptoms. — Following  a  slight  injury,  the  tuberculous  process  com- 
mences in  the  epiphyseal  portion  of  the  ulna  or  humerus  and  rapidly 
extends  to  the  joint.  Moderate  flexion  is  an  early  symptom,  with  swelling 
observable  on  either  side  of  the  olecranon.  Tenderness  rather  than  pain  is 
the  first  symptom,  but  later,  typical  starting  pains  may  occur.  Thickening 
about  the  joint  with  induration  speedily  follows,  the  swelling  becomes 
great,  atrophy  of  muscles,  suppuration  and  ankylosis  ensue.  The  sinuses 
lead  down  to  carious  bone  and  the  whole  region  becomes  a  pulpy  indurated 
mass,  as  in  white  swelling  of  the  knee. 

If  pus  forms,  it  will  discharge  posteriorly  on  one  or  other  side  of  the 
triceps,  or  over  the  head  of  the  radius  anteriorly,  or  at  the  outer  side  of 
the  biceps  tendon. 

Diagnosis. — Differentiation  from  the  various  non-tuberculous  diseases, 
discussed  on  later  pages,  will  be  decided  by  the  clinical  symptoms  and 
the  X-ray. 

Prognosis.  —  The  prognosis  is  usually  favorable  if  the  tuberculous 
character  of  the  disease  is  diagnosed  early  and  properly  treated  for  two 
or  three  years.  Fig.  502  shows  the  amount  of  flexion  and  extension  move- 
ments secured  by  prolonged  fixation  in  a  case  that  when  first  seen  seemed 
certain  to  advance  to  suppuration. 

Treatment. — Rest  upon  a  fixation  splint  of  plaster-of-Paris,  at  right 
angles,  is  the  first  indication.  Plaster  is  preferable  to  leather,  wood,  tin,  or 
binder's  board,  since  it  is  less  liable  to  be  disturbed  or  removed  by  patient. 
A  sling  should  also  carry  the  weight  of  the  arm  and  hand.  If  ankylosis  is 
to  result,  the  right-angled  position  is  the  most  serviceable  one.  External 
applications  are  of  httle  value  except  the  passive  congestive  treatment  by 
elastic  band  (Bier)  with  cupping  and  hot  air.  Cataphoresis  of  iodine,  X-ray 
and  Finsen  therapeutics  have  not  proven  satisfactory  in  arresting  the  proc- 
ess. If  the  joint  is  fixed  at  an  undesirable  obtuse  angle,  it  may  be  moved 
slowly  by  gentle  repeated  flexions  or  by  a  short  sling  supporting  only  the 
wrist,  or  by  frequently  changing  the  angle  of  a  splint,  or  more  speedily  by 
gentle  correction  under  an  anesthetic.  Aspiration  and  injection  of  formalin 
or  iodine  are  helpful  (p.  396).     If  the  case  progresses  rapidly  to  destruc- 
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tioii  of  l)one,  an  erahion  of  the  carious  bone  through  lateral  inciHion8.  with 
ruttinj^  away  of  all  the  tlLseased  synovial  monibnme.  will  result  in  a  «r- 
vit-eable  joint.  An  X-ray  picture  will  assist  in  Itx-aling  the  dis(*as(Mi  foci. 
As  a  rule,  however,  rarly  E.xtisioN  is  the  Ix'tter  o|M»ration,  especially  in 
adolescents  and  a<lults.  If  the  process  is  extenilin^.  an  incision  may  be 
made  for  thn^'  or  four  inches  lon^tudinally  din»ctly  thnmgh  the  triceps 
and  alon^  the  ulna,  or  the  olecranon  may  U*  sawn  across,  or  the  joint  may 
be  reached  by  two  lateral  incisions.  The  ulnar  nerve  should  1m»  carefully 
avoided  if  the  H-incisi<»n  is  employed.  In  late  n's<Mtions  with  many  sinuHei*, 
the  incisions  will  Ik»  modified.  The  jx»riosteum  shouM  U'  cart»fully  stripped 
fnnn  the  bones  and  the  soft  tissues  can»fully  pusheil  a.side.  The  diseajie<| 
portions  of  humerus,  ulna  and  radius  are  tlien  ri'moveti  by  a  keyhole  or 


V  u.   .'dij       Hf\i<tn  )>«>>titfi  tli»«  n«ht  nt\g\f  at*-!  full  r\trfi»iiifi    »'i*»  rr*  xl*     >f  t«..  \r«r«' tr««tfiM«t  by 
|ilji*t<-r  ra«»«.  «t   vsfMtiK  atiflilr^.      I'Ur  r«j«r  vtUrti  tir»l  «r>n»  »»•  t  \  |iic»l  ••(  uitirrriil  ••.•  *»tj»  iinlurmlttM  mad 


chain  ^^aw.  If  the  epiphvi^es  and  thr  trirrps  nnd  bir;*ps  run  U»  snved.  a 
ux'ful  jniiit  ran  1h'  situhmI  by  the  early  (••)iiiinrin*iMnfHt  «»f  arlivf  and 
pa>sivr  iijovrinrnt^.'  The  dn*ssini:  for  tho  tir^t  tlin*<'  wi^t^k-*  -houhl  lie  a 
\\\vi\  «»ii«*  with  pla^l«T-<»f-Paris  ma*l«'  n-iin»vabli'  in  ant<Tior  and  |hm«- 
trrinr  halvf>  by  cuttimr  N*f<>n'  it  hiu-^  <-oniplrt«Iv  har«i»-!i«Ml  »p.  '2\A\.  If 
>upp\iratn>n  rnntinii»'>.  a  brark«'t<*d  splint  inav  b*  \i^'*\  iiuA  run'tting 
rinplovnl  m  addition  t«>  elastic  ronstrirtinn.  t-MppinL:  and  injfrtinn?*  t»f 
tinrtiin-  nf  iiulint*  «»r  bismuth  into  the  "^inu-"*'"  p  Ux»  Kni^ion  in  rhil- 
dn*n  will  nftrn  kdvr  an  i'lb<»\\  with  <'\(t'll«"nt  iiM»ti  n.  and  iniod  muscular 
powiT  (  rii:.  *»n;i  > 

If  ank\l«»^is  jMrur>  in  bad  |M>Hitinn.  a  njovabli-  j«»int  may  l*»  ?<»cuned 
a  vrar  latrr  by  t^xrininn  and  thf  arthrMpl:i>ti«-  in-^^'nion  of  tlap-*  of  fa.*M*ia 
and  fat   U-twii-n  th«*  end**  nf  the  l>ono«»  ' 

If  thr  rliniral  .-yinptoni**  an«l  thr  X-ray  hIji.w  (•\t4'n<*iv('  lM>ne  diKeane, 
es|MTiallv  in  lariri*  ado|i»s<'«»nts  and  adult**,  amputation  !•»  advi<«able. 

»  Ann   «»f  Sunc.  C>pt..  VMiT,  xlvi.  I'llT. 

'  Miirf>hy.  Tr  .\nirr.  Sunc-  .Ktrnv  ,  nxit,  .ll.V 
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CUBITUS    VALGUS   AND    VARUS. 

In  cubitus  valgus,  with  the  hand  in  full  supination,  the  forearm  is 
ahducted  at  the  elbow  toward  the  radiiil  side;  in  varus,  it  is  adducied. 
Lateral  deviations  may  also  occur  in  exti-eme  rhachitis.     The  congenital 

variety   is   usually   associated   with    bony   defi- 
ciencies. 

Acquit^d  cubitus  varus  or  pinstock  deform- 
ity at  the  elbow  fuJlowing  fracture  of  t!te  inner 
('(Jiidyle  of  the  humerus  is  not  an  unconinioii 
rnndition.  owing  to  the  fact  that  many  surgeons 
attempt  to  secure  a  position  of  the  forearm 
in  a  straight  line  with  the  upper  arm,  which 
is  an  unatoniical  error  (Fracture,  p.  342). 

If  the  deformity  is  marked  and  disabling. 
nil  osteotomy  of  the  humerus,  with  cori-ectiou, 
will  give  an  improved  arm  (Rickets,  p.  200). 

EL  HOW,  SPRAIN. 

8[)rains  and  strains  of  the  elbow  are  com- 
mon and  ar-e  usually  occasioned  by  forcible 
barkward  or  lateral  bendings  at  the  joint.  The 
li'^umcnts  may  be  torn  or  stretched  and  the 
|>?i'iostcum  lifted.  Immediate  tingling  pain  and 
(laiiial  disabiHty  will  result  if  the  ulnar  nei-\x  is 
injured. 

Many  errors  have  occurred  where  *'only 
a  sprain"  has  Ijeen  diagnosed  when  a  fracture 
was  actually  present.  Fracture  at  or  near  the 
rlbow  is  so  commfui  in  chihlren  that  its  pres- 
ence shouhl  \yQ  susjjected  in  any  .severe  injury, 
and  ether  an^l  the  X-ray  employed  to  a.ssist  in 
diagnosis  (Fracture,  p.  341). 

Contusions  of  the  joint  capsule  and  sjTiovial 
membrane  on  either  sifle  of  the  olecranon  may 
occur,  sometinies  folknvt'd  by  synovitis  and 
effusion.  These  will  requii^  first,  rest,  then 
atlhesive  plaster  or  plaster-of-Paiis  fixation, 
with  aspiration  if  necessary,  the  treatment 
being  similar  to  that  rc^comtuenfled  for  sprains  of  the  ankle  (p.  549). 

Tennis  Elbow. — The  tennis  ellxjw  is  a  strain  or  sprain  of  the  ligaments 
or  m uscles,  with  chronic  effusion  into  the  joint.  Pain,  tenderness  on  pressure, 
limitation  of  motion  and  disability  will  l>e  present.  The  supinator  bre\-is 
may  be  torn  or  the  jieriosteum  stripfjed  up.  Hot  soaking,  rest  in  a  sling, 
adhesive  ]ilaster  strapping  and  later  massage  and  hot  air  baking  (Fig.  320. 
p.  364)  will  be  ret|uii^*d. 


Fio,  ."jOS— Rpsult  of  (•ra<«ion 
of  elbow,  foljowrtl  lattr  by  tuber- 
culoikia  of  both  hip«. 
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Ankylosis  may  follow  tuliorrulous  disoiis(>  of  tho  oHmiw  or  fracturo  <»r 
othor  injury  of  tln»  joint,  with  fibrous  »»r  lM>ny  adhcMuns  that  haw  orcurn^d 
in  spite  of  the  onlinary  fonns  of  tn*atnuMit  (Fi^.  M)A). 

Ankylosis  of  the  elb(»w  is  a  ron<iitioii.  not  a  disease*  hut  the  n'sult  (»f 
a  ilisc*as(>.  and  ea(  h  patholo^rat  condition  is  to  U*  ronsiilennl  in  the  trtMit- 
nient  of  this  unfortunate  n'sult.  TuUtcuIosis.  >yphili<.  gonorrheal  or  other 
infertivf  arthriti>.  trauniatisni.  ostitis.  cM«'o:irthriti>,  rheuniatixin  and 
other  causi's  fn^tjUfntly  n'sult  in  a  >liyht  nr  (^(niplctc  fil>rou'<  or  lM»ny  union 
of  the  opposing  joint  surfacvs. 

Treatment. -The  teehnir  of  Font  ini.i.  m.wii'i  laiion.  nr  l>ri;^-nient 
Uii'i'v,  Jiinler  :iiiestht»sia  is  in»iH)r- 
lant.  Thr  fnni»  must  U»  appliiMl 
with  jud;:nH'nt.  patienn*  and 
thoro\i;:h  aiiatomiral  and  suri:i 
ri{\  knowle<li;r.  In  <liildn'n  any 
artificial  Icvrram'  i-^  niiju>tili- 
ahlc.  as  the  >uri:eon*>  haFnU 
>iinuld  intflliphtly  ^uidi*  tlu» 
amiMint  ot"  forct*  i*\|N>nd(Ml. 
rndiH"  i'«»rif  may  ti*ar  off  an 
rpiphy>i>.  whilr  slou ,  can'ful 
i*ffiirt>  will  tiftcn  >ucnMMl  in 
rr>-t<iiiii-;     :i     jnint       iippaii'ittly 

ho|Hl«'^Hl\      l.iHt         S'rtitill     n|"    till* 
hni-p--      t«ndci|i      i-*      r;»Trl\      lnr 

\llk\  JM*!"   !*!i»IJl    iinliiiTi-   df 
liniiiaM-    will    U-    U-t    i»ri'VtiiT«  d 
!•>   iri-i-tini:  Mp«>ti  tin*  u-^'  •»!  tin- 
jmiit   ii)   -pitc   •>!    p:tih       'V\u-   pain 
indint'il    !i\    mii\rnniit    ran    In-    nli«\» 
■  \i1  liiiM-   l>«|tiriii:»M-.   p    ."•♦HI". 

iJmiMMh  \NK^  I  ii**!-*  I*  ran'  in  «  liilii!' 1.  1  !•  iiiajnr  i»\  i»|  i-a?^-'.  ni 
-•»  <  all«'l  I  lniiniai  i-in  an*  frrnr-  n!  ilniiiit.-i-  •!  ji  :.•  Mi»  «  .ii»  l**''-n«*»'»  «n 
jjiHiianrt-  <ir  'In-  plj\-i"ian.  thi*««'irii'  i-  m!.j  .-' ;'i:iMi-  -it.M-  iiiiini»-:»iti«  nhir 
I  lnMIiia!l-lM  III  .1  I  l.ll'l  l^  IH-\«I  pn-^-li'  w!'i...i,'  •!•  •]!:;•. ■  .I'lil  dl-tlliitivi* 
-\liipt.ii!-  rin-    li..ij«»!lT\    Ml"    ra-Hi--    n|     '«i»-ia!i»ii    !  iit    jri.a*  J-Iti    will    \tn*    Jati- 

*1m»'.\    T  1m  iji-**!  \  •■-    »•)    In-    !  uIn  r«ii|.i«i^    i.;    **p':'     ;v«>:i_if.  \».knI"*i*    n*-oult- 

li;j   tr.'tii   »:-.ii-   ■lif;i:i:iM-Tii  •  a!:     i-MalU    Im     !••   -m',     ;i'  !•■.    !•  ji»MN-il  rt  hiTl/.a- 
•i-'i.-  .ifnl  !-.ariip  iiaTimi-  !■  iil.i-.\i-.i    !•'.    !,..••  i;-    K. ;...:_■   .I'l-:    ;•«■• -i-N-nt    ai-ti\«* 
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possible  the  surgeon  should  commence  pB 
massage?,  dr>''  heat  and  long-continued  gyi 
Arthritis,  p.  584). 

Septic  infections  of  the  elbow  are  o 
and  are  neglected.  The  ankylosis  that  fo 
18  usually  the  result  of  suppuration  that 
incision,  washing,  disinfection  and  drainaj 
is  eviflent  arul  the  position  faulty  an  exci 
good  motion  may  be  secured  by  peiisisl 
assisted  by  gymnastics  (Infectious  Arthriti 

elbow  ia 
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without 
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in  the  c 
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Fio.  505. — PneunitKroPcic  itifeetioui*  »rth-       from     thi 
ritis  tjf  fllxiw^  with  AjTiiiptom*  niiRtaken  for  , 

typhoid  fever.  twcCU    tf 

by  more 
impingement  is  often  repeated,  by  plastic 
posteriorly,  it  can  be  readily  detected,  but  if 
If  the  clinical  sym]>tom8  or  the  X-ra; 
motion,  removal  is  the  only  cure,  the  inc 
radial  bord*^r  of  the  olecranon. 


i 


GANGLI 

Ganglion  alongside  or  beneath  the  ten* 
with.  The  presence  of  the  gelatinous  fluid 
produce   pressure   upon  the   median  or   ul 

*  Murphy,  Trans.  Amer.  Surg.  Assoc,  xxii,  1904,  I 
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the  hand.  The  tumor  w  more  eanly  moved  laterally  than  longitudinally. 
It  is  more  deeply  attached  than  a  lipoma  or  a  nebareouH  tumor,  although 
from  consolidation  it  may  be  firm  rather  than  cystic.  It  is  non-pulnatile 
in  character  and  the  absence  of  pulsation  or  of  fluctuatitm  tlistinguiahes 
it  from  an  aneurism  or  an  abscess  or  bursitis. 

The  bursa*  mucosa'  lie  beneath  the  tendon  of  the  trice|M  and  abo 
betwei^n  the  fascia  and  the  tendon.  A  local  bursitis  may  f(»llow  injur}% 
or  the  inflammation  may  involve  the  joint,  witli  subsequent  effusion. 

Strappiii;:  with  adhesive  plaster,  or  the  u:m^  uf  a  slin);.  or  fixation  will 
give  comfort.     ()|)eration  will  become  necessar}-  if  suppunititm  ensues. 

Dislocation  of  the  Ulnar  Nene. — Dislocation  of  the  ulnar  nerve  from 
its  gn»ove  oc<"urs  fn)m  accident,  fracture,  or  di.*«location  of  the  ell>ow. 

The  nerve  should  lx»  cut  down  u|H)n.  replaced  and  sutured  in  |x>sition 
or  to  the  triceps,  by  a  flap  of  fascia  or  |)eri<isteum  cut  fn>m  the  neighbor- 
ing  tissues. 

Ulnar  Neuritis. — .\  neuritis  may  <levelop  fnmi  lonp-continued  pressure 
of  the  mattress  u|Mm  the  ulnar  nerve,  with  anns  lying  helpless  during 
months  of  .st^vere  and  exhausting  illness.  The  little  finger  and  half  of  the 
third  will  1h*  painfid  for  months  or  years,  witti  tiii>;ling  and  numbneiis, 
es])ecially  in  cold  weather.     Massage  and  electricity  will  l)e  needeil. 

Back-elbow.  ~  Back-elbow  is  met  with  in  patients  with  elongated 
ligaments  and  relaxed  muscles,  and  is  usually  accompanied  by  back-knee, 
f1at-f(M>t.  l<M)se  finger-joints,  or  paralysis  (Fig.  I1»*J.  p.  'iVi). 

Improvement  of  muscular  conditions  by  gA'nmastics  and  massage  is 
the  only  treatment.    Arthrodesis  is  inadvisable. 


CMAPTKR  XXIII. 


SURGICAL   COXDITIOXS    OF   THI^:    WRIST   AND    HAXD. 


WHIST   AND    HAND   TUBERCULOSIS. 

TuwERcuLous  DisfiABE  affecting  the  bones  of  the  wrist  and  hand  ia  not 
very  unt*Doimon  in  children.  Its  pathology  ami  course  are  the  same  as  in 
other  tuberfulous  ji tints  (p.  36S). 

Symptoms, — The  Hymptoins  presented  will  be  the  usual  ones  of  tender- 
ness, swellinj^  and  limitiiiion  of  motion,  caused  by  muscular  spasm,  anil 
later,  atrophy.  Tlie  swelling  is  usually  of  the  doughy  variety, — white  swell- 
ing, lunior  a]l)Us, — and  as  the  disease  extentjs 
from  radius  ur  ulna  to  the  spongy  bones  of 
the  carpus,  suppuration  is  the  rule  (Fig. 
olMJ).  Early  diagnosis  is  necessar>^  and  the 
conilition  should  never  be  mistaken  for 
rheumatism  (p.  32'>». 

Treatment. ^The  hygienic  ami  constitu- 
tional measures  so  important  in  ever}^  ease 
of  tuberculous  infection  ai-e  iliscussed  on  pp. 
^    _gg"^       .u  -        H    3s(>  and  3sr>.      A  ]ijj;ht   plaster  cast  apj^lied 

B^r^  I    in   the   position    of   slight    extension   is    the 

W^f^  I    most    ccvmfortable    and    effective    fonn     of 

fixation.  The  carpus  should  always  be 
fixed,  but  in  slight  cases  and  when  active 
symptoms  have  disappeared,  the  use  of  the 
thumb  and  fingers  is  essential.  The  cast  may  be  removed  in  two  halves 
(p.  247)  for  the  apphcation  of  elastic  constrictive  hyperemic  treatment 
(p.  388)  for  a  portion  of  each  day.  Local  pressure  may  be  made  either 
by  flannel  bandage  or  adhesive  plaster  within  the  east. 

Unsen  and  X-ray  lheraf)eutics  have  not  proven  beneficial  but  the 
region  is  a  favorsd)le  one  for  iotune  electrolysis.  If  the  disease  pro- 
gresses, aspiration  and  injections  of  formalin  2  per  cent,  in  glycerine,  or  of 
tincture  of  iodine  and  alcohol,  equal  parts,  should  be  made. 

Ankylosis  of  the  wrist  in  straight  line  in  neglected  cases  is  often  the 
best  obtainable  result  under  either  conservative  or  operative  treatment. 

If  bone  involvement  is  excessive,  erasion  in  children  and  excision  in 
adolescents  and  adults  is  advisable.  Amputation  is  rarely  necessary  in 
childhood. 

Erasion  and  ExcLsjoN.^The  radius,  ulna  ami  carpal  bones  can  bt» 
best  reached  through  ver>'  long  dorsolateral  incisions,  curved  so  as  to 
avoid  as  much  as  possible  the  arteries  and  the  extensors  of  the  fingers  and 
thumb.  The  extensors  and  flexors  of  the  carpus  need  not  be  especially 
considered.  An  Esmarch  tourniquet  will  control  the  hemorrhage.  The 
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In  excision  the  ligaments  are  divided,  the  heads  of  the  radius  and 
ulna  extruded  and  divided  with  keyhole  saw,  the  soft  parts  being  protected 
by  a  curved  bone  elevator  (Fig.  162,  p.  243)  or  retractor.  The  carpal 
bones  can  then  be  more  easily  reached  and  removed  with  gouge,  knife, 
scissors  and  claw  forceps.  The  elastic  bandage  having  been  removed  and 
hemorrhage  arrested,  the  cavity  is  treated  as  in  erasion. 

The  after  treatment  will  consist  of  fixation  of  the  wrist  and  hand  ui>on 
a  g>'psuni  splint  cut  in  half  so  as  to  be  removable  for  dressings  (p.  247). 
As  ankylosis  of  the  wrist  is  desirable,  the  use  of  the  splint  should  be  long 
continued,  but  from  the  beginning,  motion  must  be  allowed  to  the  fingera. 

SPINA   VENTOSA. 

Tuberculosis  in  the  phalanges  or  metacarpals  is  a  form  of  diaphyseal 
tuberculosis  occasionally  encountered  (Fig.  507).  The  infection  usually 
takes  ])lace  in  the  centre  of  the  bone  but  may  be  periosteal.  The  outer 
shell  enlarges  until  it  becomes  spindle-shaped  and  sensitive  to  pressure. 
Perforation  and  abscesses  are  common.  It  is  usually  a  disease  of  eariy 
life  and  is  with  diiRculty  diagnosed  from  syphilitic  phalangeal  disease,  as 
the  history  is  often  misleading  (p.  316). 

Treatment. — Ilest  is  best  secured  by  gypsum  fixation  with  adhemVe 
plast(»r  ])ressure.  lOlastic  constrictive  hyperemia  may  be  added.  If  sup- 
puration follows,  the  diseased  bone  should  be  curetted  or  the  eiCtire  bone 
removed. 

As  the  (lis<Mise  occurs  most  frequently  in  young  children,  treatment 
for  congenital  syphilis  will  be  helpful  even  in  tuberculosis  (p.  317). 

WRIST   DEFORMITIES. 

A  (•()ng(»iiital  deformity  of  the  wrist  and  forearm  is  found  in  the  partial 
<li.-lor;iti()n  of  the  carpus  from  the  ulna,  with  arching  of  the  radius. 

In  a  case  reported  by  the  au- 
thor '  the  defect  was  congenital  but 
was  also  hereditar>',  the  mother  pre- 
senting the  same  deformity,  with 
weakness  at  both  wrists  (Fig.  508). 
Not  only  was  the  hand  thrown 
forward  but  distortion  of  the  second 

I'u..  r/M.— lU'tttritiity  of  wriht  with  arcliiiiK   of  r      xi  i      j 

rniiiun.  r^^v    of    the     carpus    was    marked. 

Osteotomy  of  radii  and  ulnie  brought 

the   hands  into   much  better  relation  to  the  forearm,  and,  followed   by 

rriuscular  niovf 'incuts,  resulted  in  greatly  increased  power  and  usefulness 

of  the  hands  ^■'i^^  r,()i)). 

A  conditifHi  njsfjmbling  dislocation  may  occur  in  any  deformation  of 
iUf  lf)Wfr  fnd  of  the  radius  or  ulna,  especially  if  one  bone  is  absent  (Con- 
genital D^rfififfncies,  p.  710).  The  alteration  in  shai)e  may  be  such  as  to 
push  forward  the  os  magnum.  Rarely  the  car^>us  articulates  with  one 
bone  onlv,  owiii;r  to  deficiencv  of  the  lower  end  of  the  other. 


*  Willanl,  Amer.  Med.,  .\pril,  1901;  Brinsmade,  AnmUs  of  Sui^^ry.  xlvii.  71H. 
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An  AcqujiTci  dt^formity  U  «omctitiMm  found  in  badly  united  fmrtunni, 
especiaJly  tbo«e  of  the  greeiLHtirk  vumty  wherr  tho  bone  htua  be«>n  bent; 

or  in  <?i>iphy?<eHl  injun-,  or  in  evtrcttn  TV  '   -Lm  with 

relaxation  uf  liganiontH     Agjiin,  thf  li^  ,  tulier* 

cuJnuM  or  other  tl*  ve  pmces*  and  the  eAj-pun  aiion'ed  to  siip  from 

it«  potution.    The  :-.  _,  ..^  of  great  beiM^fit  in  dlngncttU. 
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Iiliopathir  proKTHMw  eurvatuns  or  ipoutjuifioas  ffiibluuiion,  mme* 
timcii  known  n*  MAitetiTNo'H  DKranMiTT,  may  ocetir  from  relaYation  id 
li|:amenij(.  with  ci  of  nidtus. 

TreBtinenl.— N  eJiemMe  ean  aeeompltidi  but  Uttir  rxeopi  in  the 

perat^tic  raflen.     Ifae  wearini;  iif  a  splint  ij  va&atunia  (Fig.  510),  but 
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The  d.                Im  umsj^ly  bail   rrlieved  either  by 
"^ '*• '"  iov«]  uf  —*-»—-•-*  •-  -  the 

«mtioil  :i  toil 

ef  Uy  mawinga  and  vuluntmn*  atKl  iavuluLiti^rv  luoveuients 

(\  _  .In  aequii^  paraJ^lir  esnt  U*nd«)n  t  ran^^tl&ntmttoa 

(p.  690)  or  arthrtidiMb  will  give  eorreetive  iniprtivemeni 


Fio.  511. — Sprain  of  wriftt,  witliout  fracture. 


o(!<*upHtioii  demands  Imnl  usage,  a  plaster 
acute  symptoms  having  Huh^^ided*  voluntan 
by  more  active  measures,  iiiasBage  and  ek 
fold  and  hot  bathing  and  massage  will  com 
or  iodo-vasogen  or  the  applif  atioii  of  ctpial  f 
nierrury.  belhuionna  anil  opiuni  each  lught 
Soaking  the  hanil  in  verj'  hot  soapsuds  p 
inc'i'eaHe  efficiency.  Tenosynovitis  requires 
In  SEPTIC  INFECTION  of  thc  teiidoo  shea 
(Fif;.  oTJ),  early  free  incision  to  take  off  te 
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followed  t>y  cups  and  hyperemic  constriction  (Bier)  for  several  hours  daily. 
The  incisions  in  extreme  cases  may  be  iiece^ssiiry  fi'oiii  fingers  to  elbow.  Wet 
antiseptic  dressings  are  the  most  comfortable.  After  a  bartcriological  inves- 
tigation of  the  infecting  micro-organism,  the 
proper  antistreptococcir  or  staphylococcic  bae- 
terin  should  Ixj  employed  hypodennically- 
Voluntary  motions  of  fingers  are  allowed  as  early 
as  possible,  followed  hy  g\'mnast Lc  exercises  and 
liot-air  baking. 

WRIST   GANGLION. 

A  ganglion  is  the  protrusion  or  hernia  of 
the  s>Tiovial  lining  of  a  tendon  sheath,  evidenced 
by  an  elastic  sessile  cyst  filled  with  gplatiiious 
fluid.  Its  most  common  position  h  on  the  Inivk 
of  the  wrist  oi*  hand  but  it  is  also  found  in 
connection  with  the  tendons  of  the  fingers. 

Compound  ganglia  frequently  communicate 
with  the  carpal  ii>ints  or  wrist  ant  I  if  lubercu- 
lously  infected  nniy  destroy  the  joints  and  bone. 
Snuill  melon-seetl  bodies  contained  in  the  cyst 
give  the  sensation  of  crepitation.  The  resultant 
disability,  pain  and  weakness  are  oft^n  serious. 

Treatment,^ Aseptic  puncture  of  a  simple  ganglion  by  a  slender  tenn- 
tnnie  or  bistoury  introduceil  tlirough  the  skin  at  a  distance  from  the  tumor 
will  usually  effect  a  cure  if  subsequent  pressure  by  an  aseptic  pad  is  ajipiied. 
If  the  tumor  returns,  the  complete  cyst  will  require  excision.  In  compound 
ganglia  the  dissection  will  need  to  be  extensive* 


Fig.  512.  —  Si'ptit^-  tenrj^N-nnvitis 
from  bin!  shut. 


CLUB-HAM). 

Club-hand  is  frequently  coexistent  with  club-foot  or  other  congenita! 
malformations  (Fig.  513).  The  hand  may  be  displaced  either  backwaril  or 
forward  or  laterally,  and  is  often  associated  with  internal  rotation  of  the 
arm  or  deficiencies  of  bones  (Fig.  o!G,  p.  57")).  The  deformities  may  be 
ficcasioneil  by  heredity,  by  faulty  position  in  utero  or  by  intra -uterine 
bands,  but  is  more  frequently  due  to  defective  control  of  development  in 
embryonic  life.  The  common  obliquity  is  toward  the  uhmr  side,  but  the 
thumb  nuiy  Ix^  absotit  (Congenital  I>*fi(*iencieH,  p.  746). 

Treatment.— I rnmetliately  after  birth  the  hatui  should  lie  frequently 
manipulated  anrl  l>rought  as  far  as  possible  to  the  normal  position  many 
times  in  the  day  but  without  giving  pain  to  the  child.  Later  it  may  be  held 
in  position  by  plaster-of-Paris  or  leather  splint.  Still  later,  forcible 
STRAiCrHTEXi.NT,  uudcr  ether  and  fixation  in  an  overcorrected  position, 
followed  by  MEruAXicAL  appliances  of  leather,  juiuted  at  the  wrist  to  allow 
anteroposterior  motion  only,  will  t)e  serviceable.  Muscular  exercise  and 
massage  must  \ye  continuetl  ftu'  years.  If  the  tendons  continuously  resist 
treatment  they  should  be  divifled  and  an  osteotomy  of  the  bones  of  the 
lower  forearm  i>erformed  w!iich  will  assist  at  least  in  cosn^etic  iiiqirove- 


574 


SURGICAL  CONDITIONS  OF  THE  HAND. 


ment  (Fig.  514).     An  arthrodesis  or  osteoplastic  operation  fixing  the  hand 
to  the  deformed  forearm  ia  often  advisable. 


Fio.  513. — Congenital  eliib-hatul  (■fter  Sayre). 


Fio.  514.— Appeamnce  of  club-h&tids  greatly  im- 
proved by  oe9t«ototni«c  lafter  Sayre,  Tiiotnson ), 


CONGENITAL   AND    ACQUIRED    DEFORMITY   OF    FINGERS. 

Deformities  of  fingers  and  hand  are  common. 

A  peculiar  insttmce  of  cleft  hand  or  lobster-claw,  occurring  in  four 

menibei-s  of   the  same  family,  presented  itself   to  the  author,  as  shown 

in  Fig,  704,  p.  751.  The  third, 
fourth,  fifth  and  seventh  child 
had  these  ilefanidties  in  hands 
and  feet,  while  five  other  chil- 
drcii  were  normal.  Both  parents 
were  noniud  but  were  so  i^io- 
rtint  that  the  history  of  previous 
generatians  could  not  be  seeuretl. 
These  deficiencies  are  usually 
attributed  to  amniotic  disturb- 
ances, bunds,  amputations,  etc. 
Tlie  iidluence  of  maternal  im- 
pressions is  not  proven  and  is 
very  problematical,  while  injuries 
duiiiig  the  first  month  of  preg- 
nanc\'  wben  tlie  ovum  is  still 
in  a  plastic  state  can  reatliiy 
account  for  many  of  the  impor- 
tant coincidences.  Plastic  oper- 
ntions  will  sometimes  improve 
tliest^  deftirmities,  but  cannot  of 
course  replace  absent  parts. 

When  the  cleft  e.xtends  back 
to    the    carpus,   a    plastic   oper- 
ation may  partially  improve  the 
unsightliness,    but    a    prosthetic 
apparatus  supplying  the  defective  parts  is  better.     When  covered  with  a 
glove,  the  artificial  hand  ia  a  decided  cosmetic  improvement. 


FliJ,  .SI-').— Chip  rhulnlt  nirint-iutillly  ii^dirtrsi  iirrci.-i!) 
patm.  Kmiif^rp' of  opfh»«itt«  liaivl  Blf»o  contrarletl.  Both 
feel  b()ttl-shap*^l  fram  prujeeiion  of  rtcap}iiiidi?«.  Tluirub 
^traighteiifsl  laler  by  IcnglihMniiig  of  texulon.  Feet  cor- 
recte«l  by  wpflge-i^liaped  taraectoniies. 
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DifttortctI  Fiii{C<;n*  — Thr  finief  n  may  tie  ilefc^rtnrcl  ctm^smtjilly  (Fig,  515) 
or  fmm  ac*juirftl  rout  riirtjoru*  folJowing  hKimn  ur  tmurimtUiiifi,    Conjepnita] 
ilcfertft  may  U*  retiHHik'd  by  nnuupultttlon  conimondcig  «ooo  after  birth*    A 
tlifltort<Ml  tinger  ran  be  straight- 
erwti    by  a   halvnr  or  al 
fprmlt!  appUril  in  the  t 
fvconil     phalaiig^ff    while     the 
terminal  phalanx  ii«  «»nrlt»iM^il  io 
a    thinih{p.     The*    apparatus    ta 
joii  'oriih*  ihf  rnil  of  thr 

Hpr<  ^  ^iaiix,  latcraJ  motickn 
being  regulat^tti  by  a  fitii» 
wn«w.  This  applianee  ran  Iw 
worn  at  niijht  with(mt  iliHcom- 
fort  or  int^rfcrr^nn*  with  Ihn 
day  motion!*.  If  the  tendcma 
are  contrarlrcl  ihey  may  be 
ten.  *  'L      BecUon    of    ilw 

c!Ot.  liieamentii  ib  helpful 

and  le  tiiii  likrly  to  rvinih  in  a 
stiff  fin»^r  if  fo]li>vvr*l  by  ma- 
mpulaticin}* 

Th«    c  "         4 

injury  or  b 

be  relievtHl   by  a   plaf*4ir  o|Pi*r- 
ation.    When  exteniti^^  iilou^h- 
Ing  nMuliji  from  uliding  down  a 
long  rope.  i^ 
diodd  lie 

and     healthy     skin      i 
from    the    neighhorin;; 
for    a     |)4ajitir     flap.     If    -     i 
Ikm  r  xMwible,     tb«* 

hat  I  i  in  an  eaay 

It  ion  and  a  i»kin  fUp  takMi 
the  frtiut  of  the  thiiraic 
or  aUlomen  and  turned  liack 
orer  tl  '    an?a.     It    i« 

bett4*r  t  ilap  attarhr»l 

at  one  of  itn  lonptuiliiial  «iilrn. 
in  order  to  prejier\^  lU  %ilalit\ 
In  a  week  it   nia%'  be  rut  \i»^^ 
from  ita  baae  »  ^hkI  into 

iMMition.     AiH>^  in  from 

whieh  iikin  can  be  readily  bor- 
rowiNi,   esfvc'tatly    in     giH'     t- 
aerui^d    by    p4artng    the    l 
agBioct  Ibe  outer  iide  ol  ibc  tJugJi  aad  h 
either  piMiUoii  the  am  thould  be  nemuuieii 
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4 

event 


encasement  until  such  time  as  the  sect 
this^  finger  motion  is  advisable  to  prevent 
grafts  are  useful  in  slight  cases  (p.  223). 

Brachydactylism. — A  phalanx  may  be 
of  an  entire  finger  or  fingers  i.n  tlenominai^ 
const riftive  bands  or  adhesions  are  usual' 
formation   {V\}f,   516). 

Macrodactylism — Cong^enital  Hypcrtrop 
cal  enlargement  of  bones  and  soft  tissues  m 
severaL     The  growth  may  be  angioniiitou* 
gram  will    disclose    the    bony  alterationdg 
removed  or  the  finger  amputated.  ^H 


SUPERNUMEIIARY   FIXGERS   G 

This  condition  is  not  uncommon  and  is 
ity  sometimes  lasting  through  several  gen 
are  common  but  jus  many  as  ten  or  twelvi 
feet  have  been  found.  They  are  sometim 
lions  or  the  metacarpals  may  be  fused;  at  ol 
at^  defective,  owing  to  a  congenital  malfor 

An  X-ray  wiii  disclose  the  fusions  of  b 
infants. 

In  order  to  relie\'e  the  mother's  menta 
tional  fingers  sho\dd  l>e  i>erfor[ned,  if  possib 
If  thei-e  is  no  bony  connection,  only  local  i 
can  be  left  until  a  later  period. 

WEBBED   FIXGERS   OR   F 

Webbed  fingers  are  congenital,  or  aci 
injuries  which  are  common  tc»  cliildhood 
frequently  coexistent  with  various  deformi 


I   Ki. 


Mil  1^1  It'  cin.l    ring  finjfpr*  Tvohheii  ifi  T'lir  riji 
t?cparal»?"J  laiur  by  pla-'iic  op**raiion. 


separate  the  fingei-s  with  strips  of  sterile 
strips  of  adhesive  plaster  for  a  long  time 
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division  of  the  web,  a  V-shaped  flap  may  bo  secured  either  from  the  doraum 
of  the  cleft  or  from  the  palmar  surface  or  from  tlie  sides  of  the  phalanj^s, 
this  flap  being  turned  in  to  the  cl(*ft  so  as  to  pn»vent  union. 

Another  o}X'ration  (I)idot)  consists  in  taking  a  pla.stic  flap  from  the 
dorsum  of  one  finger  and  from  the  pahnar  surfa(v  of  the  other.  These  two 
flaps,  aftor  division  of  the  remaining  web,  are  wrapi)ed  :iroun«l  the  opposite 
finger  and  stitched  in  ]K)siti(m.  The  precaution  of  s<'parating  the  fingers, 
however,  is  the  most  important  one.  Should  these  «»|H'r:itions  fail  from 
any  cause,  a  iKnluncuIatod  flap  may  b:»  t:'m|M)rarily  applied  from  the  out- 
side of  tlie  thigh  and  the  hand  held  in  i)osition  by  gypsum  ft>r  a  w<H»k,  or  a 
flap  nmy  lx»  taken  from  the  front  of  the  dust  or  abdomen  (p.  oTo). 

Another  o{X'ration  consists  in  buttonholing  the  biutc*  of  the  web  and 
carr>'ing  through  this  o}X'ning  a  skin  flap  taken  from  the  dorsum,  and 
suturing  it  in  the  palm.  When  the  oi)ening  is  thoroughly  line<l  with  epi- 
thelium, the  web  may  lx»  divided  and  pla.'^tic  covering  of  the  sides  of  the 
fingers  neatly  fonned.  A  silver  wire  seton  through  the  ba.'^e  of  the  web 
is  also  sometimes  employeil,  the  wire  remaining  in  m/u  until  the  hole  is 
thoroughly  line<i  with  new  skin,  after  which  the  web  is  divided  and  a 
plastic  operation  {H'rformed. 

MALLKT   OR    imoP-FIXCKR;    BASKIULL   HNCKR. 

A  blow  u|K»n  the  end  of  the  last  phalanx  is  the  most  frei^uent  cause  of 
this  deformity,  the  third  phalanx  being  partially  displaced  u|>on  the  second, 
either  backward  or  fonvard,  together  with  a  tear  of  the  anterior  or  (M)s(terior 
ligaments  and  sometimes  fracture  of  the  condyles.  If  extensive,  the  pha- 
lanx may  bt»  driven  either  into  extreme  hy|M»re\tension  or  hyi>erfk»xion, 
according  to  the  direction  of  the  impinging  fon-*'.  The  tendons  may  be 
ruptur.Ml  or  strt'tdu'd  and  weakenetl. 

Pain,  swellini:  ami  ten<lerne.ss  sp(HMlily  f«)llt»\v  thi*  injury  and  subsequent 
inflammatory  thickening  rentiers  the  fingiT  si'n>itivf  for  a  long  time.  The 
joint  can  b.'  cxlciuli'd  p:i.ssively  l>ut  not  v<»luntarily. 

Th<»  rv'p'titiuii  of  the  traumatism  fr'«|U'ntly  n-sults  in  a  |x*rmanent 
tlistortion  of  tht>  phalanges  accompanied  by  thirk(>tiini;  alx»ut  the  j(»int 
from  subariit'*  arthritis.' 

Th«*  has  "ball  tingir  tiiA'cn*  fn»m  the  mallii  fnii:  r  in  the  fact  that  al- 
thouirh  tlu'  d  fonnity  is  somewhat  .*<imil:ir.  y»*t  in  ih«*  fnriiuT  tln*n»  is  a 
partial  or  coiiiplrtc  did»)cation  oi  the  di>t:d  u|w»n  thr  pn»\imal  phalanx 
anti  normal  <'\tensi<»n  cannot  1k»  matic  without  furcr,  whilo  in  the  latter 
condition  tin*  t^'iidoii  may  b*  contract<*d. 

Treatment.-  rmlonuiMl  soakirii:  in  very  hi»t  wairr  will  h:i>t  n  the  cure. 
Aft<'r  r.*po«.ition  of  tin*  ilispl:ii»<*nifnt  by  tmction  and  f«»rriblc  cxtrn.Hion.  the 
finiTT  >hould  b'  fi\rd  by  a  small  palmar  -pliiit  h.  id  in  |M»-.iiinri  by  turns 
of  ii.'irrow  AMiKsivK  ri.v^^rKii  ii\\!>a<;k  uiitil  tht*  li;:;inirnt«4  have  had  time 
to  hfal.  When  rhronically  or  fn^piently  di^j^larrd.  ruttini:  di>wn  lijMm  the 
ligaim-nt  and  stitrhiim  the  cap^^uli'  antl  t-niion  will  W  helpful.  Hot-air 
bakinir  an<l   niassai:**  will  increa.se  joint  ini»tiun.      .\bsorption  will  Ix*  has- 


'  Arcliiv.  Kiiiiti:rn  lUv.  Julv,  I'lUT 
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tened  by  the  local  application  of  iodine,  or  by  an  ointment  of  iodine,  mercury, 
and  belladonna  or  by  iodine  petrogen. 

In  many  untreated  cases  permanent  ankylosis  results  with  bony  or 
fibrous  deposits. 

DUPU\"rREN*S    CONTRACTION   OF   FINGERS. 

Contraction  of  the  palmar  fascia  (Dupuj-tren)  is  so  rarely  found  in 
children  that  it  should  not  be  confounded  with  congenital  contraction  of 
the  tendons.  It  is  rarely  seen  under  sixteen  years  of  age  (Tubby)  and 
seems  to  be  hereditary,  as  several  members  of  a  family  may  be  similarly 
affected. 

Spontaneous  cicatricial  contraction  of  the  palmar  fascia  due  to  slight 
but  constant  occupational  traumatisms  in  a  gouty  or  rheumatic  individual 
results  in  permanent  flexion  of  one  or  more  fingers.  The  callous-like  band 
felt  in  the  palm  is  not  tendon,  but  a  dense  white  fibrous  tissue,  the  palmar 
fascia  and  its  digital  prolongations  thickened  by  a  chronic  hyperplasia. 
The  fingers,  especially  the  ring  finger,  are  forcibly  flexed,  sometimes  to  the 
extent  of  making  ulcerative  pressure  upon  the  palm.  Extension  is  impos- 
sible. The  interference  with  use  of  the  hand,  particularly  in  a  working 
boy,  is  serious.  The  condition  is  more  common  in  males  than  in  females 
owing  to  the  greater  traumatisms  inflicted  on  the  male  hand,  especially  in 
baseball  days.  It  may  be  diagnosed  from  contracted  tendon  by  the  mobility 
of  the  tendon  and  the  dense  condition  of  the  bands  when  the  wrist  is  flexed. 
Anatomically  this  condition  is  nuulily  explained  by  the  divisions  of  the 
palmar  fascia. 

Treatment. — The  treatment  consists  either  in  multiple  subcutaneous 
tenotomies  of  the  fascia,  or  better,  in  laying  off  an  inverted  U-shaped  palmar 
flap  over  the  contracted  area  and  carefully  dissecting  away  the  entire 
fibrous  cicatricial  mass  under  the  strictest  ase])tic  precautions,  until  free 
movement  is  secured.  This  may  be  done  under  local  or  nerve  infiltration 
anesthesia.  The  fingers  should  be  dressed  in  the  straight  position  until 
healing  has  occurred,  after  which  persistent  oil  mavssage  and  movements 
should  \ye  practised. 

Injections  of  thiosinaniiu  and  fibrolysin  have  been  tried  to  prevent 
recontraction  but  without  apparent  benefit. 

TRIGGER,  LOCK,  SN.APPING,  SPRING  OR  SPASM  FINGER;  DIGITUS 

RECELLENS. 

This  condition  consists  in  a  temporary  flexion  of  a  finger,  which  when 
released  by  extensor  action  springs  suddenly  backward,  sometimes  with 
a  click.  It  may  be  caused  by  repeated  minor  traumatisms  producing  nodu- 
lations  or  loose  bodies,  or  by  tumor  or  circumscribed  fibrous  hypertrophies 
within  the  sheath  of  the  tendon,  or  by  foreign  bodies.  The  deposit  is  usu- 
ally found  between  the  digitopalmar  fold  and  the  first  palmar  crease.*  The 
chief  symptom — sudden  extension — is  characteristic.  This  is  sometimes 
painful.  If  painful,  or  if  interfering  with  manual  labor,  the  sheath  may 
be  opened,  split  and  the  offending  source  removed. 

'  Weir,  Trans.  Sec.  Siirp.  and  Anat.,  Amer.  Med.  Assoc.,  1907,  395. 


MrSlCIAN'S  FINGKK.  TiTO 

In  (i{M*ruting  for  the  n»liof  cif  thlH  condition,  either  general  or  eoeaine 
:inesthesiH  niuy  be  employed.  The  fingi^r  should  not  1m'  placed  u|N>n  a 
splint,  art  it  in  important  that  the  tendon  movements  U'  secured  as  early 
;is  possible. 

MISKIAN-S    nN<;KR. 

To  the  late  Dr.  l''orlH»s*  is  due  the  cn»diT  nf  disroveriiip  the  ini|M»rtanre 
of  the  tendinous  ofTshiM»t  passing  fn>m  th«*  extensor  i»f  the  middle  4ir  «»f  the 
little  hngiT,  to  the  exten.sor  of  the  riii;!  liiigiT.  All  musician>  have  ex|M»ri- 
enciMl  the  dilfi<'ulty  of  raising  the  ring  (ing<*r  inde|M>n<iently  frum  the  piaiit» 
keys  while  the  tips  of  the  <ither  fingi^rs  an-  upon  them,  ilu*-  ti»  the  ab«ienre 
of  an  indiviilual  tendon  to  this  finp^r.  This  interft>n>n(t*  with  inde|)endeni 
action  ami  forcible  use  is  decide<lly  detrimriilal  to  rapitl  instnimentation. 

The  o|)eration,  uiuler  cocaine  or  ethyl  rldoride  anesthe>ia.  consii(t> 
in  aseptic  subcutaneous  tenotomy  of  this  rro>s  tiMidi>n.  thus  adiling  some- 
times as  much  as  .V)  |M»r  ct»nt.  to  the  HMpiin-d  r\teii*.ioii  flrvation  of  tin* 
fingi^r.  The  tiny  wound  is  closetl  with  a  f»'W  «ln»p'»  ••t  mlloilion  ami  nn 
splint  applied. 

\Vashcn%oman*s  Strain. — In  larp*  girls  or  athlctir  boy:>  the  tend«»ns  of 
the  extensor  muscles  of  the  thund»  may  U*  straint'il  Inllammatitm  t*f 
their  sheaths  will  n'sult  in  an  efTusion  giving  a  |)i*culiar  rn'aking  sensation 
on  muscular  contraction,     liest  ami  atlhesiv«*  plaster  strapping  an>  h(»lpful. 


rnH««>f«,  Tniii^.  Pliil:i.  riiuiifx  \h>\.  S«n-  .  \i»\.  U.   lv»|. 


CHAPTER  XXIV. 
NON-TUBERCULOUS  DISEASES  OF  THE  JOINTS. 

INFECTIOUS  ARTHRITIS-SEPTIC   ARTHRITIS. 

Arthritis  the  result  of  some  form  of  micro-organism  or  of  its  toxms  is 
not  uncommon.  Any  pus-producing  organism  may  cause  this  condition, 
but  gonococcic,  pneumococcic,  streptococcic,  staphylococcic,  influenzal, 
rheumatic  and  typhoid  germs  are  the  most  common  varieties.  The  sapro- 
phytic organisms  are  not  to  be  found  in  the  joints  with  any  certainty. 
One  or  many  joints  may  be  involved.  The  toxemia  may  develop  slowly 
or  suddenly,  and  the  infection  may  pass  on  rapidly  to  suppuration  or  to 
plastic  or  fibrous  or  bony  ankylosis. 

Pneumococcic  and  streptococcic  invasions  are  more  sudden  than 
typhoid.  Gonococcic  infection  is  usually  sudden,  frequently  following  a 
cessation  of  the  urethral  discharge.  Atrophic  or  rheumatoid  arthritis  and 
hypertrophic  or  osteo-arthritis  are  much  slower  in  development  and  do  not 
tend  to  suppuration  (Arthritis  Deformans,  p.  585).  Increased  leucocy- 
tosis  is  frequent  in  infectious  arthritis  and  hemoglobin  percentage  is  high. 

Causes  and  Symptoms. — In  infants  the  condition  may  arise  from  an 
infected  umbilical  cord  or  nursing  from  a  septic  mother.*  It  may  follow 
typhoid  fever,^  scarlatina,  measles  or  other  low  forms  of  disease,  but  an 
error  is  often  made  in  failing  to  diagnose  the  dangerous  septic  symptoms 
and  calling  the  disease  typhoid,  without  searching  for  the  true  cause.  A 
Widal  reaction  is  deceiving. 

Septic  Arthritis.^In  staphylococcic  sepsis,  as  a  rule,  leucocjrtosis  is 
pronounced,  but  occasionally  the  granulocytes  disappear  and  leucopenia 
appears.  This  diminution  is  not  necessarily  the  result  of  defective  lym- 
phoid proliferation  in  the  bone  marrow.'' 

Infectious  arthritis  often  follows  gunshot  or  other  penetrating  wounds 
of  the  joint  (Fig.  486),  or  severe  traumatisms  or  puerperal  sepsis.  In  mild 
infections,  pain  on  motion,  tenderness,  stiffness  and  slight  effusion  occur, 
followed  by  more  or  less  fibrous  ankylosis  that  will  require  a  long  treat- 
ment by  massage,  manipulation,  and  hot  air,  to  overcome  stiffening.  Cases 
of  true  rheumatic  inflammation  will  be  evidenced  by  fever,  heat,  sweatings, 
swelling,  and  by  a  sudden  onset  without  any  injury.  When  suppuration 
is  present,  a  diagnosis  of  rheumatism  may  be  eliminated.  The  joint  inva- 
sion is  frequently  sudden,  with  local  symptoms  of  pain  and  swelling,  while 
the  dangerous  constitutional  symptoms  of  septic  infection,  fever,  chills, 
and  delirium,  will  be  unjustifiably  mistaken  for  rheumatism,  typhoid  fever 

*  Townsend,  Trans.  Amer.  Orth.  Assoc.,  1899. 
'  Keen,  Surg.  Complications  of  Typhoid  Fever. 
'  Med.  Notes  and  Queries,  Nov.,  1907. 
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or  othrr  <lis<»jis<*.    Tl»»  joint  infiM-tion  may  ari-* '  by  o\Trn>i«>n  from  ii  ni'iKh- 
lM»rinK  infect ituis  iwtroiiiyclit is  (p.  .')1M)  or  i'|»iphy>iti'*  ip.  .V.MM. 

Diagnosis.  -  Th«'  <li:i«:nosis  is  facilitaKMl  hy  riiltiin»s  fn>m  \\\o  jnint 
lluiil.  Pnc'uintM'cicri,  stn*ptor(»rri.  ^^uinicnrri  an«l  many  nthrr  organism.** 
havi»  brrn  founil.  The  early  <lia;:no^i^  nf  a  >l.»\vly  invading  iiifci-tioiiH 
artliritis  from  a  jnint  tnU-rculDsis  is  somrtimrs  .iitlimlr  An  X-ray  will 
lrn<l  vahiahlt'  assistanr<»  if  tlu»  patient  i^  nnt   ton  ytmni:. 

Proj^nosis.  In  yoiin;:  cliihln'n  and  in  adttlrsccnTN  of  pour  n'si>tanr«* 
tlie  infrrtinn  may  ;:<»  nii  to  suppnration.  l>nt  in  ^troni:  in<li\  iiluals  the  n*sult 
i-*  iismilly  a  fals<»  ankylosis  which  will  mo>t  xTioU'^ly  >TitTrii  or  fix  ihr 
joint  unless  prolon;:e«l  and  vi^jorons  tn»atment  i<  in-^tituied.  Permanent 
rigidity  is  the  nil<*  if  this  eoiirsi'  is  not  adopted. 

Treatment.-  Constitutional  and  supportim:  mea>un'>  an*  ossrntiaJ. 
The  (piestion  nf  joint  destnirtion  will  de|M>ikd  lar;:»-Iy  upnn  prnmpt  in»«t- 
nn'nt  and  thi'  n'sistivo  power  of  the  individual.  Tmiporary  i-tTu^ion  in  the 
joint  and  ankylo>is  an*  common  even  in  non-suppurafivi-  ra«ii's  and  a  lonf; 
|M>riod  of  niassajn*  und  fi»rcil>le  passive  movement-  will  In-  p'lpiin'd. 

Bacterin  therapy  with  the  vaccine  corn'>pondini:  t^  the  invading; 
organisms,  as  determined  in  the  ]al>oratt>ry  anil  uuitU-d  hy  tlie  clinical 
symptoms  or  by  the  opsonic  ind«*\.  will  unfitly  as>i'«t  in  cim-.  \hkk  pn>|)er 
o|M*rative  measun's  have  U»<»n  applicMl. 

In  the  early  stap*.  diiif^nosis  and  tn'atinent  of  tin*  rau>i'  an*  of  primary* 
importann*.  Complete  n>st  in  )M*d  with  th«*  application  nf  heat  ttr  rolil 
and  «>f  a  fixation  splint  i»r  n*movuhle  plaster-of-l'ari^  ca>in;:  is  the  rulo 
in  mild  cax"^. 

In  nindt-rate  infection**,  as  sonn  as  ffTu-iiMi  nrcur>.  i-arly  a-piration 
will  n-licvi*  t«'n>i»)n  and  may  |N'rmit  the  nTui:niTi«in  «if  tlu-  invaiimt:  bacillus 
by  the  mirro'.rojM'  nr  culttin'  or  iin»culaTion.  Thf  blni»d  should  al-»»  In» 
examiiH'd  if  •.ymptom-  |»«*rmit  delay..  Tin*  Widal  t*--'  will  M-ually  U*  nfi:a- 
tivf  but  -x  riipt'iFti^  of  t\plu»id  fev^r  an*  i-iMnnmn  <  ioMiM-.M  .  p  VrThriti-.  p. 
."is_M  It  ^uji|iura!i»ti  i^  r\  iiii-nrrd  b\  TM*  i*\  t.ni|nr.iT  wr«'  •••  «  LiIU  "T  marked 
lof-al  t'-ridrilii--.^  and  -Wiilllii:.  and  till-  i*\pl'tl.it.«r%  ;i^pl'.tM  -n  ••hnw^  pu>. 
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by  continuous  irrigations  with  weak  solution  of  formaldehyde,  but  only 
after  thorough  opening  of  the  joints. 

If  the  joint  is  not  seen  until  it  has  become  ankylosed  in  bad  position, 
forcible  attempts  should  be  made  under  ether  to  restore  function,  to  be 
followed  by  both  passive  and  active  movements  of  the  joint,  with  m&ssag^, 
jiymnastics,  hot-air  baking,  the  X-ray  and  high-frequency  therapy.*  In 
old  ankyloses  with  severe  deformity,  osteotomy  and  tenotomy  or  erasion 
or  excision  become  necessary.  If  acute  osteomyelitis  is  present,  a  free 
and  open  operation  if  done  in  the  first  twenty-four  or  forty-eight  hours 
may  save  destruction  of  joint  and  of  life  (Osteomyelitis,  p.  594). 


GONORRHEAL   ARTHRITIS. 

Gonorrheal  arthritis  nuiy  l)e  met  with  oven  in  infants  and  young 
children  or  in  lewd  adolescent  boys  or  girls.  This  form  of  arthritis  is  a 
SEPTIC  INFECTION  of  a  joint  by  the  gonococci  or  their  toxins.  It  is  not  a 
rheumatism  and  should  never  be  called  gonorrheal  rheumatism.  It  is  a 
constitutional  disease  with  local  manifestations  either  in  a  joint,  or  in 
surrounding  tissues,  the  arthritis  being  only  one  of  the  evidences  of  the 
absorption  of  the  poison  (Infectious  Arthritis,  p.  580).  A  urethral  or 
vaginal  discharge  (Gonorrheal  Vaginitis,  p.  171)  may  be  present  at  the 
time  or  it  may  have  ceased  either  immediately  before  or  at  a  considerable 
time  previous  to  the  outbreak  or  may  have  remained  as  a  gleet. 

Holt  states  that  twenty-six  cases  of  gonococcic  arthritis,  mostly  in  the 
smaller  joints,  occurred  during  an  epidemic.  Nineteen  cases  were  in  boys 
with  genital  lesions,  but  only  two  of  the  seven  girls  affected  had  vaginitis. 
A  joint  infection  may  even  follow  a  gonorrheal  ophthalmia  neonatorum  in 
an  infant. 

This  form  of  infection  occurs  in  three  to  five  per  cent,  of  cases  of  gon- 
orrhea, most  commonly  in  the  knee.  It  may  be  mono-articular  or  poly- 
articular, knee,  hip,  shoulder,  wrist  or  tarsus  being  involved.  The  plastic 
type  of  exudate  is  more  common  than  either  the  serous  or  purulent  form  and 
fibrous  ankylosis  is  common.  Gonorrheal  infection  of  the  bursa;  and 
tendinous  sheaths  is  another  variety.  In  addition  to  infection  of  several 
joints,  gonorrheal  ophthalmia  and  conjunctivitis,  iritis,  keratitis,  involve- 
ment of  sphenoidal  cells  or  metastatic  conditions  may  develop.- 

Symptoms. — The  invasion  of  a  joint  may  come  on  early  in  a  urethritis 
but  fre<iuently  appears  as  late  as  the  fifth  week  or  even  months  later  from 
toxins.  Constitutional  symptoms  are  fever,  local  and  general,  with  evi- 
dences of  sepsis.  The  cartilage  becomes  eroded  and  pus  forms.  Swelling, 
effusion  iiu<l  pain  are  present  in  varying  degrees.  The  surgeon  should 
always,  in  ever}'  suspected  case,  personally  examine  the  urethra  or  vagina, 
making  cultures  from  emy  discovered  tlischarge,  since  the  patient's  word  is 
always  unreliable.  In  mikl  attacks,  only  the  synovial  membrane  may  be 
involved,  but  in  more  severe  cases,  infiltration  about  the  joint  is  present. 
The  symptoms  are  those  of  septic  arthritis  (p.  5S0)  rather  than  of  rheu- 


*  Ilaiul  and  Jopeon,  International  Ginics,  vol.  iv,  Series  18. 
'  Posoy,  Amer.  Ophthalmology,  Jan.,  1907. 
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matiflm.  Mm^rular  ^iiasin,  early  flexion  ami  fibrciuji  ankylcMia  In  tbr  iir> 
fomiiMl  (ximtion,  wi!i  ^ptH^iily  follow  <Kig.  /it 8). 

'Flic  mirr«j-i>r^a!iiMmi«  undobt-edly  spcufp  rntimnee  from  the  bU**>*i  or 
lyiuph  HtrPHiiiM  ami  ur»»  rulrtutteil  to  ilii«  joitiU  Irant  able  m  ward  fiff  lhi» 
enemy.    Whf'iH'viT  r  Tmt'n>'<)r)3nL9oiii  gain  a  foothold  in  the  juint 

ur  other  ibwiK*,  phn^  .    ut  once  aroused  and  the  attax'k  mpiUaed  or 

modiied.  Thr  ch^Mtrctyui^  |x>wer  of  the  leucoryt«*  ran  be  incfeaMMl  by 
raisbig  the  ueiioMc  index  of  the  imlividuad  (p  3!H).  The  pnitife ration  cif 
the  oonnrrlivr-timue  rvWn  may,  if  ntil  rai  *roUed,  lead  tn  fihniup  tir  mntr 
iivntic  ankyloni*.  In  jeonorrhoal  ontfo-urthriu-*.  Iwne  rarrfartion  can  bt' 
(thown  by  Ihi*  X-ray  very  i*arly,  evi^n  in  ihc  (iml  few  day«.  If  th* f  i*  •>-. 
nm*f action  the  tiiflease  hii^  probably  wtiloti  within  the  rap^ule. 

Di8|[nosis.— l)iA)cn<K4H  f  hd  wht  I  i 

(tatittri  iut  to  the  rauw.  th*  ti*.  rul^  h- 

thalniiH  riiMmutoruin  and  tlip  dii«ecivrr>'  of  the  KuiHK*oeruJi  in  th  ri. 

Apart  frutu  the  mirr«>H(*opind  invr^tt (nation,  thr  tliaini<Mi)*   ^*   i   .......  ;.;d 

from  ttie  fact  that  rheumatixm  In  ii.^ualty  pcdyartieuUr, — that  it  nkUl*  fmcn 
on«  'inir  iM  pHftfuMe  linil  the  ffenerai  ranipp  of  tem[¥*r- 

atui  '  iiitf 

ffpiphy^tiM  may  be  eunlouniletl 
with  thin  specific  arthritif*.  ai« 
triay  abo  variolic  form*  of  »«eptic 
an<l 

be  thoi«e  of  m  the  cane 

is  olten  maiiM^n*  <i  for  typhnftf 

lev^r.     In  joint  Tiaitarrt-i* 

the  advent  ■ 

in  not  areoti  , 

teniJemesf.  fiwrlling  or  rtHliieis, 

«aHy  ripdity  of  munele^  anH  *" 

WlH*n  ttie  diaicntkdiii  tM  r 
A  eapUlmry  glafw  tolit* 
tlie  proptr  baetenn  to  I  -       ^  ^ 

ProgPOito. — GooorrtMMd  arthritla  in  ii>7)hUit]c  infanu  tnlerletl  (raoi 
ophthalmia  neonatontm,  U  tijntn'^^  ' "^.\  If  the  iiifeetkm  in  vrpelM  and 
tlien*  ii*  but  little  depoAt.  a  u^  r  can  \»  ONnirpd.     In  t«*\-ere  rajani 

that  havr  not  been  Imir  .  iUiitvloflis  will  ofl^n  reault.    duppumtiim 

will  follow  in  mixed  bi< 

Gonorrheal  arthritb  undoubte<ily  tend*  markedly  to  fibrout  ankykjM 
oC  the  Joint,  but  Ihla  it«uU  may  lie  pivventrd  by  prt'i '  "  *^  '  :  nt.  Many 
of  ihf6  evQ  mulu  arte  from  the  peroiriouji  habit  «  i  m  callinK 

%hi»  ilinair  *' gonorrheal  rhctmuOigii/'  and  wore*  **i  4.tM*»  i>f  locnta 
bifipeti^  by  iconococei  or  strvotttcneH  an*  to<«t  Yievrmd  f^r\[\  ihnKiirh  thi» 
unwarrantetl  ran^eiMMBai. 

TraBtmCtlt*      The  ftr*t   hi'.:>   i.i    r.   ;••:    in'stiiirTu    i-*   to  ru  •  u 

dteliaffe  afvl   pn^vrnt    f>irK'  r   itifrrtian.    The  urethra  i#   '.  h 

weak  f<  4  {NitJ^r  iiMa'nnatr,  line,  arxyrril.  ele.4  and  tf«*al4*d 

alone   l-'^  ' '^    '^^^'  >:rh*   1 


-'«k  'ht^mUiB*  «rilii  **4f  I 


but   rather  a  doujthiiiMa,  toprther  with 

•'  ti  of  the  joint - 

'  iw  ffmorrhral  i>pMinie  biilex  may  help 
'try  phyttrlan  and 
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The  patient  should  be  put  in  bed  and  kept  warm  and  the  joint  elevated. 
The  joint  is  fixed  by  a  posterior  plaster-of- Paris  or  felt  or  wooden  splint  as 
nearly  as  possible  in  a  normal  position.  This  fixation  is  continued  for 
one  or  two  weeks  until  the  inflammatory  symptoms  have  been  controlled  by 
ice-bags,  after  which  time  gentle  voluntary  motions  are  advisable,  aided 
later  by  the  surgeon.  If  joint  effusion  occurs,  aspiration  and  quick  exam- 
ination for  the  micro-organisms  is  practised.  If  this  is  done  early  and  no 
organisms  found,  delay  is  allowable,  but  if  the  withdrawn  fluid  shows  mixed 
infection,  no  delay  is  admissible.  Under  absolutely  aseptic  precautions  the 
joint  is  FREELY  OPENED  and  irrigated  with  mercuric  bichloride  or  biniodide, 
1  to  6000,  or  potassium  permanganate  1  to  2000,  or  carbolic  acid  five  per 
cent.,  or  formalin  two  percent.  Lateral  and  posterior  incisions  will  permit 
a  free  washing  of  the  joint,  allowing  no  lurking  bacilli  to  remain.*  The 
solution  should  be  hot  and  generous.  When  serum  alone  is  present  and  the 
washing  has  been  effective  the  wounds  are  closed  at  either  end  and  a  small 
opening  left  at  the  centre  without  drainage.  If  the  fluid  is  deeply  turbid  a 
gauze  drain  is  inserted;  if  suppurative,  a  rubber  tube.  Thymol  diiodide  is 
dusted  over  the  wounds  and  a  sterile  dressing  and  a  plaster-of -Paris  splint 
added  for  ten  days.  Gentle  voluntary  and  passive  motions  are  then  prac- 
tised, followed  by  massage,  superheated  dry  air  and  gymnastic  exercises 
until  function  has  been  restored  (p.  235).  By  prompt  action  a  large  pro- 
portion of  joints  can  be  saved.  If  re-accumulation  occurs,  the  process  may 
be  repeated. 

Ankylosis  is  difficult  to  overcome.  Under  ether,  fibrous  deposits  are 
loosened  eariy  and  the  patient  encouraged  to  move  the  joint  voluntarily 
even  though  pain  is  experienced.  This  operation  will  need  several  repeti- 
tions, the  joint  meanwhile  being  treated  with  superheated  dry  air,  massage, 
forcible  voluntary  and  involuntary  movements,  and  gymnastic  exercises 
by  a  skilled  instructor.  If  the  patient  has  the  necessary  patience  and 
perseverance,  restoration  of  function  may  bs  secured.  In  bony  ankylosis 
in  bad  position,  osteotomy  is  usually  less  dangerous  than  excision.  An 
ARTHROPLASTY  at  the  kuoc  or  elbow,  with  turning  in  of  a  flap  of  fascia  and 
fat,  is  excellent  (p.  534). 

High  potential  electrical  currents  are  sometimes  employed  locally.* 
Anti-rheumatic  remedies  constantly  fail.  Anti-gonococcic  vaccine  with 
10,000,000  to  50,000,000  dead  gonococci  has  been  employed,  with  uncertain 
but  mainly  beneficial  results.  An  autogenous  vaccine  may  be  prepared 
from  the  patient's  own  urethra,  or  a  stock  vaccine  may  be  used,  the  latter 
being  less  effective.  From  ten  to  forty  minims  are  hypodermically  injected 
in  the  back  every  other  day  with  good  results,  especially  if  used  in  the  first 
ten  days.  Erythema  and  sometimes  an  eiysipelatous  blush  may  follow  its 
use.  Gonococcic  vaccine  consists  of  cultures  of  the  organisms  that  have 
been  killed,  while  gonococcic  sorum  irf  obtained  from  the  blood  of  an  animal 
that  has  been  immunized  against  the  diplococcus.  The  purpose  of  the 
treatment  is  to  increase  the  antibodies,  but  lasting  imnmnity  is  not  secured 

'  Willard,  Gonorrheal  Arthritis,  Ther.  Montlily,  Phil.,  1902;  Trans.  Amer.  Ther.  Soc., 
1902;  Ther.  Monthly,  1902,  241;  Monthly  Cyclopedia,  9,  3;U;  article  on  Gonorrheal 
Arthritis,  Warren-Gould's  International  Text-Book  of  Surg.,  i,  712. 

'  N.  Y.  Med.  Record,  July  25,  1908. 
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as  joint  recurrence  is  not  infrequent  and  in  some  cases  decided  awakening 
of  a  quiescent  process  ha.s  been  noted.  An  active  urethral  discharge  shouhl 
be  treated  with  antigonococcic  serum  and  by  the  methods  described  in 
treatifles  on  venereal  disease.  As  gonorrhea!  ophthalmia  may  cause  joint 
infection  as  well  as  loss  of  sight,  the  prompt  instillation  of  silver  nitrate 
upon  the  conjunctiva  of  the  new-born  should  never  be  neglected  in  any 
suspicious  case  of  va^nitis. 

AR 11  i  RITLS    DEFORMANS. 

Synonyms:  Rhenmatohi  arthritb;  chronic  rheiimatisn>;  chronic  rheumatoid  arthritis; 
rheumatic  ^out;  hypertrophic  arthritis;  :itri»pliic  urtlirilij?;;  osteo-arthritis  ;  melabolic 
or  trophic  osteo-arrltritia  Jefonuuiis;  tlry  arthritis. 

Various  polyarthritic  forms  of  disease  due  to  faulty  metabolism  or  to 
some  autointoxication  from  the  digestive  triict,  htive  been  cbissed  together 
under  the  general  term,  rheuniatoi<l  arthritis,  for  lack  of  a  better  name. 
Many  authors  have  attempted  to  separate  them  either  clinically  or  patho- 
logically, but  confusion  of  terms  still  exists.      Goldthwait/  Nathan  -  and 


Kit 


t>  j(l»  v\nit  1 1^1 1 


II  artJirilir.  ■Iifnrllttain.     ^AdaiiisJ 


Osgood  ^  have  endeavored  to  dilTercut  iute  the  ji;rnii]>.s,  but  much  further 
study  is  necessary.  Possibly  the  best  elassificiition  is  into  the  athophic 
and  the  hvi^khtrophic  forms.  Others  div^de  the  cases  into  the  synovial 
and  the  ossbuus  varieties.  The  synovial  infections  are  {hsi<i!;nated  as  TROPitic 
AKTHFiiTis,  the  osseous  forms  as  trophic  osteo-arthritis  (Fig.  519). 

A  CITE  KHELMATOiD  ARTHRITIS  in  adolescents  is  probably  due  to  a 
micro-organism,  but  it  is  not  streptococcic  nor  diplococcic.  This  form  often 
commences  with  an  acute  fever,  rapid  pulse,  but  is  not  accompanied  by  the 


^  Goldthwait,  Boat.  Med.  and  Surg,  Jour.,  Jan.  28,  1807,  am]  1904,  Apr.  7;  Jour.  Amer. 
Med.  Assoc.,  Sept.  II,  1000.  S49. 

'  Nathan  in  three  eluborate  articles^ — ^Araer  Jour.  ifed.  Sck,  Jan.,  Apr.  ami  Dec., 
1906,  and  Jour.  Amer.  Med.  .^bmoc.,  July  10,  1909,  144^ijiui  entered  very  fully  into  Iho 
cUisaification  and  differentiation. 

•Osgood,  Boston  Mnl.  Library  Nfeetuip,  Jnn.  20,  t909. 


b. 


53S6 


NON  rniEHCULous  uisi!:ASi':s  of  joints. 


cardiac  coinplications  of  rheumatism;  there  is  sweating  of  the  feet  and 
hands,  spin  die -«ha[x>d  Kwellin^  of  finger-joints  *  with  arthritic  muscular 
atrophy.  ,\lthough  effusion  takes  place  into  several  joints  from  s^Tiovitis, 
cartUage  and  bone  are  seldom  destroyed  and  the  deposit  of  osteophytes  is 
rare.  The  bone  may  be  easily  [>enetrated  b}^  the  X-rays,  showing  a  deficiency 
at  least  of  bone  salts.  The  same  transparency,  however,  is  seen  in  tubercu- 
losis, cancer  and  osteomalacia. 

Rheumatoid  arthritis  is  not  common  in  ehihlren  but  has  been  noted 
ju»  early  as  the  second  year,  and  has  been  found  quite  advanced  at  six.     lu 

the  ix^ri-articular  variety  and  in  the  projrressive 
form.  Heberden's  no<Iosities  of  the  phalanges 
uill  occur,^ 

Causes  and  Symptoms,  —  In  children,  the 
rnndition  is  iircasioiudly  pnesent  with  involve- 
ment of  several  joints,  without  suppuration  or 
ankylosis,  but  with  muscular  atrophy  and  con- 
tractions, Thi8  variety  is  met  with  in  children 
of  poverty,  living  in  unfavorable  environment* 
i;  [' ig.  520  K 

Chhonic  progressive  PoLVARTHmTis  docs 
nut  begin  with  bone  proliferation  or  bone  hj-per- 
plasia  or  joint  deformity,  these  conditions  being 
■  Illy  late  <levelopments  in  the  disease,  at  which 
time  it  may  properly  l>e  designat<?d  ARTHHiTit> 
UKFORMANS  (Fig.  521).  The  atrophic  and  the 
hypertrophic  forms  are  readily  separable.  Infec- 
tious    POLYARTHRITIS     CHRONICA     V1LL08A     may 

rjecur  at  any  age,  even  infancy.  In  all  of  these 
rases  the  X-ray  is  of  advantage.  In  the  youngs 
the  polyarticular  atrophic  type  is  most  common 
(nodular  arthritis).  Bannat>Tie,*  Schuller  and 
(jthers  have  claimeil  the  tliscovery  of  a  special 
micro-organisnu  but  other  observers  have  failed 
to  find  any  constant  pathogenic  genu.  A  polar 
staining  bacillus  has  Iwen  descril)ed  and  its 
bacteriologic  origin  seems  probable,  but  no  spe- 
cial bacillus  has  yet  been  positively  demonstrated,  as  similar  changes  can 
l)e  produced  by  injections  of  staphylococcus  cultures.  Neurologists  are 
prone  to  give  the  condition  a  neuritic  origin*  or  it  may  be  an  infectious 
irophoneurosis.  The  coinlition  is  sometimes  classed  with  the  spinal  arthrop- 
athies. Arterial  sclerosis  disturbing  circulation  is  also  claimed  as  a  cause.* 
Trauma  is  probably  the  exciting  cause,  but  a  latent  fault  in  metab- 
olism lies  liehind,  interfering  with  proper  nutrition,  possibly  th^  result  of 
an  albuminous  pain^faction  in  the  intestines.'"     Effusion^  cartilage  destruc 


FtO.  520, — Arthrith  liefoffomtim 
%»iUi  deposiLn  in  kn«ii»,  elbow*  And 
hand  a. 


'  (luy's  Hosp.  Rciiorl.  Bristol  Med.  Chir  Jour.,  .hme,  IfKM. 
^Tnylor,  Tniim.  Ami>r.  Orth.  Arsoc.,  vol.  xii,  1S9!*,  .'ttW.'Ul. 
'  Kannatvne,  Rheumatoid  Arthritis,  Octavo.  Briftlol.  ISOS.  nnd  lancet.  Apt.  25,  1806. 

*  WallenberK,  Zeit^*.  f,  Oiili,  Chir,.  mt^,  R<i.  x%iv. 

*  Amer  Joiir.  Ortli.  Siiru..  1007.  (il. 
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tion,  osteophytes  and  bony  deposits  are  common  and  the  joint  motion  i> 
partially  or  entirely  lost,  dependent  largely  u\Hm  the  amount  and  situa- 
tion of  the  lK)ny  deposits.  In  other  castas  the  cartilape  and  Iwne  slowly 
wear  away  or  may  be  ebumated.  Villous  hyjjerirnphies  in  ad<lition  to 
cartilafi^  and  Iwnc  erosion  are  common  at  the  knee  (Fig.  'i22). 

If  the  onset  is  slow  and  gradual  and  without  fever  but  accompaniwl 
by  local  pain,  muscular  spasm  and  atrophy,  with  limp  and  slight  flexion. 


I'.  \"*iri'..  .|ff.."n.tii«   «it».  -I.  f..r,iiiln»     ■»■.  J     !.  j. ..   • .     •  -f.  \l«-.i* 

iff  dia^no"!- M'»iM  tuUT»uhMi-.  ji>int  «li««t'ji«^'  i*  ^muiw  li.ii  iliflinjlt  T«*nder- 
ness.  ^titTn«••'^.  ««\>rlliiii:  and  pniti.  with  priii:n'— 1\«'  liiiiitnti«»n  nf  motion. 
:in-  vrry  <-on*'lant  -yinptinn*.  The  finmT'^  :»n*  ofti-n  di*tnrti»<|  barkwani 
an«!   the  tiM'>  Uiit 

Thi'  >vinp!ii!nH  ill  iliiMn'n  an*  rhri»i»iiall\  pii»L'n-v-iv«'.  -trc  i*iiip»ni«Mi 
b>  marked  rarhfxia.  aiii'tiiia.  pallor,  failiiii!  ^tn-ituth.  «'tilartriMnt>ni  i>f  thf> 
aiHular  finU  nf   ill*'    lMUie>.    fi>llowi*d    by    ab<>iirpti«tii.   atn»phy.   ending   in 


Willanl   Trail*    Phil.i    P:iil,    S.r     \x.\,\ 


588 


NON^TUBERCULOUS  D1S£ 


fX«P 


death.    The  second  phalanges  are  flex 
deformities  are  due  to  deposits  in  the  joi 
a'ig  523). 

Polyarticular  Deformino  Arthj 


described 


usuullv   H.S.SOn!i| 


BNLAHUKMKNT.     It  in  cvidentiv  an  infe 


I  '  -Korft-jojntJ'  with   ^ro»ion  oi  rnnjlittrr?i  nnt\   hnn% 

V.  .Spiiililiiiiiir  mmliMtf- 

at  least  in  certain  eases,  of  heiii^  akin  to  t 
vial  type  and  (jerurs  in  eliildjTn  hefot-e  st 
its  onset,  with  rapid  rise  in  pulse  and  te 
joints.* 

Radiojy^raphic  examinations,. especially 
disclose*  rarefaction,  decalcification,  erosio 
and  aruiind  the  joints. 

Diagnosis. — The  early  symptoms  ma} 
sciatica^   hip   disease  or  ear<*oraa,    and  wil 


'  Painter,  Trans.  Amer.  Orth.  Ahboc.,  1901,  and 

*  Chronic  Joint  Disejinc  in  Children;  Med.  Chir. ' 
Jour.  Med,  Sci.,  Dec,,  imS;  ScliOler,  ibid.,  Aug.,  19C 

*  ICdfiiUl,  Arrhiven  Pi'diutrie.H.  March,  1904;  alsc 
April  2:i,  190A.  and  July  24,  IQTO,  323. 

*  Med,  t^hir.  Trans,,  1K97:  Bcwt,  Mfid.  and  Sur^ 
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cxamtQAtion  of  thi*  nude  body  and  a  efitii{idf*ratk>tt  of  the  entire  gnmp  of 
^mptoRiH.    Tho  X-ray  nil)  o^nUt. 

Propio«ls.— Whilo  rrmU«i«»D*  and  ifxaeerbatiotm  may  be  experled,  the 
ji^ncml  tt'iidcii ry  uf  the*  romlition  b  vt^ry  unfnvorable.  Stow  (>ni|fn*iiiaiifi 
for  tin*  ruhr.    Till?  ' 

be   ]  hy  trratmenl,   . 

artv^tiMi  |M'niiatu*ntJy  (Fijj.  521). 

Treatment.  —  ConMltutiotial.  hy- 
|ci(*nic.  nw'dirinal,  local  and  opi»rativc 
I  ro»    will    prpjitly    aJ' 

[  ut  t*ymptoiuj!>  of  fiaiii 

ami  deformity;  and  nn^  ihr  di^raM^  is 
evidently  one  of  defective  metaboUsro, 
every  cauMe  of  malnutiitioti  nhotild  U» 
i  ited.     DiifCMtion.eliiT 

t-  !i    rthoulii    n^mve    n- 

attention.  The  kidney*,  liver.  tiite»- 
[tim*6  and  likin  shoald  aU  be  ultiliaed  aa 
^emunrl<irieii- 

l'V)ou.— The  diet  should  be  nutri- 
tioui*    and    eiksily    asMitnilated ;    oeitlier 

[meat  nor  vegjttables  nor  starch  i^hould  be  aithheld  unleM  proven  indi- 
!fe«tible  for   the    individual.     Albumlnoui*  p.  •- •     rton  in  the  itite«tiiic« 
can  be  lx«nefi«ed  by  a  fernu*ntrd  nulk  dirt,  y  if  the  urine  tbowa 

indican  and   the  focea  are  alkaline  aod   frtiiL       I  tki»  are  allowable.' 

Clqthinu.  — Warm  woolen  under- 
rlotlkea  and  prtitertion  of  tbi*  fert  fnim 
mill  are  ejwntial  ami  Miildrn  expotunM 
are  to  be  avoideih 

Tiiiu>AT  — Sonie  raK#  ar  v 

licnefited  by  ran^ful  attenti<»n  <  >y 

to  the  irnicatkNi  of  the  nose  and  phar^ 

til  rolher^i 

T)m<  tt'tiiu^mi  «rf  ikiirtioid*  and  oi  t4tittiU 

U  helpful. 

Gkxuial  Hkalth* — Giral  lrop<»r* 
tanct  abiuld  he  attached  to  healthful 
and  eluvKul  environnienta  iind  the 
i\  '  of  nerviiuA  vtrain.  n 

iU       ,1  :*   air  in  »   ^'uimx    drv  * 

eaumttal  (Open-A 

itnr-  ■>*  fleem  to  be  th«  lie«  ofTenng  mueh 

relief,  but  icMlidp  i>i  iron,  pepian.  nux  vomlra  and  other  tonic*  »hould  be 
ir^v.'T*  !^,  tn^  ..!i  J  «*9|irrially  In  the  anemia  of  projCfeeeire  arthriti-*  •»»  •  luiiln^n 

not  be  ictven  exrept  bi  the  latefi  aia|^.     Cur 
eoueio^  acLi:inUid,  phenacetin,  oil  of  piulthena,  and  the  ^r  Luve 


Fm»  %7t  —Tim  tMmtm^Mm  of  •rtltntM  tUfrir> 


*>T 


m 


Aodfviiv  mml  llolte.  AoMr.  J<Mir.  CMk  tfnii^  ^^,  i: 
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their  advocates.  Thyroid  extract  pushed  to  the  extent  of  axty  grains  thriM* 
times  a  ilay.  ivIleveH  8ymptom8.  Corrosive  sublimate,  io<Une  and  f^uaiai^i)! 
nirbonate  have  been  prcjveu  useful. 

Locally. — Local  joint  pain  may  be  relieved  by  the  high  frequency 

current,  by  strappinjj;  the  joint  with  belhidodna  plaster,  or  by  Hniraents  f)f 
salicylate  of  methyl,  rhlorofomi,  oil  of  wintergi'een,  etc. 

Rest. — Rest  is  important  in  the  acute  stage  only. 

Exercise. — Abundant  exerei.se  out  of  doors  increases  apj>etite  and 
dige^stion»  stimulates  the  perspiratory"  glands  to  activity,  assists  both  kidne% 
and  intestineH  in  elimination.  Even  painful  joints,  except  in  the  aeui 
stage,  are  benefited  by  motion,  and  .s»7vere  chronic  cases  can  retain  a  certaii 
amount  of  motion  in  the  joints  if  they  are  constantly  used  (Fig.  52ri>j 
Muscular  exercises,  active  and  passive,  in  a  well-equipped  orthopaedh 
g>'mnasium,  tuv  very  helpful  in  giving  motion  to  the  stiffened  joints. 
The.se  movements  should  not  be  continued  to  the  point  of  exciting  pain 
or  iullamuuition.  Ijut  should  be  pei'sisteut  (Fig.  I-j'J,  p.  235). 


J 


F\n.  5'iS. —  l*fytTiirlinri  of  rartilnjtr   Vml  inotinn  still  rinnmtjiinfvl  by  pemiBtenf  niovrntpnts,     (AffamuL 

-MEruANiCAL  Massage. ^ — Mecluiiiicul  vibratory  stimulation  by  Zander 
or  similar  machines  is  helpful  (Fig.  '»22j  p.  61S). 

Massage. — Oil  massage  in  the  majority,  but  not  in  all  Ciises,  is  of  value 
in  stimulating  the  local  circulation,  assisting  in  carrying  off  the  abnormal 
protlucts  and  in  absorbing  the  swellings,  but  it  must  be  employed  with 
exceeding  caution  and  gentleness.  It  is  especially  helpful  after  hot-air 
treatment. 

Hot  Aift, — Thermotherapy. — Dry  hot  air  at  a  tem|MM^iaui*e  i>f  IMU)^ 
to  NHP  F.  in  a  s|>f^cia!  baking  oven  (Fig.  320,  i>.  304)  often  gives  much  com- 
(oil  if  followed  b}'  uiiLssage.  The  treatment  should  be  continuetl  for  twenty 
to  thirty  minutes.  The  whole  body  can  be  included  in  the  cylinder  in 
nniltiple  arthritis, 

ELEtTHinTV. — (lalvanism  or  static  electricity  i-elieves  pain  and  stimu- 
liiteH  local  nutrition  and  absorption. 

Ihoii  I'hecu'ENCV  Ci^HRENT. — Tile  high  frcfiuency  current  .seems  to 
)h'  llit^  most  efficient  agent  in  diminishing  pain  and  discomfort  and  is  well 
worthy  t)f  tiiaL*  , 


AikIlth,  DalaiHl  and  Pfahlcr.  Jour.  Aiiit>r.  Mecl.  .\r.soc,,  Miiy  11»,  l«»mi.  1.'>12. 


AUTiiiirris  ukkokmaxs. 


Mil 


HoEXTUKN  Rayji,— A  fiiniilttf  iv^tiJt  in  iiIiUiimmI  in  matm  ca«n  by  tbif 
X-ray,  wKieh  sdm  aHuwU  in  iibHi>rption. 

Elrctuk;  lAiiin  HATiit^.-^rhr  HrvAtton  of  lempMmlan*  and  Ibe  df^cl 
ij(  Qumerouli  mcandf*sopni  dertrir  liRht  huiba  in  &  spreial  rahimft  bi  luiw 
exten^vely  rmployeti  ancl  with  Ix^nfftf.* 


rw.  X9A— INfH«riarili«lMati*i«  ■!  Kliia  witk  •mkt%mm  i 


HtDnoniftlurY* — The  rni|jlrtymMtt  of  hot  alkalinr  b«ih»,  i-itlM*r  at 
natursl  but  uprinioi  or  in  hyiinilhempputic  burtilutiijQs,  is  ttOiioublniJj 
^nrfit.  fvrn  if  not  rurntivc.    At  tht*  tpritip  frMll^r  hwnefit  i^  scrurvil 
■■by  the  Ktiniul&ttnf;  condtliona  of  air.  dimatt^,  rpgulatinl  (ntnX  an«l  PM^rebr, 
li  aiiii  |(n>ath'  to  the  tnMtnieni. 

rAMiirs  llvrsitttiiiA.-*Pafl^ifi!  cxmsMtifni  by  lhc»  riant ir  Imnil  of  Bicrr 

^388)  or  piodnc^  by  a  vaaiam  (p.  3S0)  l»  cM^cajidtinAlly  of  mmc^  in 

|wia.     IxMTtny,  wbea  oibtrr  meaioirea  an*  unobtainabfo,  packinie 

joint  in  hot  (tanoeb,  hoi  fiuid  or  nawtlinit.  or  ho%  wvt  p«ck»  will  olWo 

a  0WMt  night*!  real. 


Jour.  tMb.  Aufi^  Apr..  VM^ 


592  NON-TUBERCULOUS  DISEASES  OF  JOINTS. 

Operative  Treatment. — Forcible  Correction  of  Deform- 
ities. —  Gentle  force  under  ether  will  sometimes  correct  a  distortion  that 
interferes  with  locomotion.    Slow  correction  with  apparatus  is  too  painful. 

Tenotomy.  —  Tenotomies  and  forcible  straightening  of  knee,  ankle 
or  hip  are  of  great  advantage  in  placing  deformed  patients  upon  their  feet 
and  permitting  locomotion  with  braces,  canes,  or  crutches.  Fixation  in  the 
straightened  position  should  not  bo  too  long  continued,  since  active  and 
passive  motions  and  massage  must  necessarily  follow  operation.* 

Open  Operation.  —  Deposits,  either  bony  or  from  thickened 
fringes,  may  often  be  removed  with  ml  vantage  by  knife  and  scissors. 
When  the  osteophytes  have  d  'luivril  the  joint  of  motion,  they  may  be 
chiselled  away,  or  an  excision  pcrloiiru d,  or  a  false  joint  produced 
by  transplanting  the  trochiiutiM  -  or  by  turning  in  a  flap  of  fat  and 
fascia.^  Gold  foil,  serous  menihniu:^  pi^i's  bladder,  etc.,  have  been  used 
in  arthroplasty. 

An  operation  proposed  by  Albee  for  the  relief  of  pain  in  old  cases  is  to 
cut  away  a  portion  of  the  upper  face  of  the  head  of  the  femur  and  also  of 
the  roof  of  the  acetabulum,  and  to  ankylose  the  joint  in  abduction.* 

When  posterior  dislocation  has  occurred  at  the  knee,  excision  will  give 
partial  relief  (Fig.  526). 

SPINA].  ARTHROPATHY. 
Synonyms:    Neuropathic,  neural  and  tabetic  arthropathy;  Charoot's  joint  disease. 

Joint  degenerations  occur  in  the  coursa  of  locomotor  ataxia,  syrin- 
gomyelia, acute  myelitis,"'  hoiniplogia,  and  injuries  or  tumors  of  the  spinal 
cord.  Such  degenerations  occur  in  about  5  per  cent,  of  tabetic  cases  and  in 
ten  per  cent,  of  syringomyelia. 

The  joints  most  prone  to  destruction  are  the  knee  and  hip,  but  shoulder, 
elbow  and  wrist  furnish  many  of  the  cases  in  syringomyelia.  The  disease  is 
usually  one  of  later  Ufe  but  has  been  seen  as  early  as  the  sixth  year. 

After  a  slight  traumatism,  or  even  when  no  injury  is  discoverable  in  a 
case  of  tabos,  slight  often  painless  joint  effusion  will  be  discovered,  which 
if  properly  treated  by  rest,  fixation  and  support  will  temporarily  pass 
away.  In  other  cases,  especially  at  the  hip  and  knee,  slow  or  rapidly 
progressing  destruction  of  cartilage  and  ligaments  takes  place,  with  thick- 
ening and  grating  but  rarely  suppuration.  Villous  growths,  spontaneous 
subluxations  and  loss  of  bone  may  occur.  The  joint  area  is  sometimes 
bogg>%  at  other  times  thickened  with  deposits  resembling  arthritis  defor- 
mans. In  advanced  cases,  movable  fragments  of  cartilage  and  bone  or 
osteophytes  are  palpable,  especially  at  the  knee.  The  neural  disease  is  of 
course  in  the  posterior  columns  of  the  cord"  and  in  children  is  probably 
due  to  congenital  syphilitic  infection. 

*  Willard,  Rheumatoid  Arthritis,  article  in  Warren-Gould's  Internal.  Text-Book  of 
Surgery,  1,  709. 

»  Jones,  British  Me<l.  Jour.,  Feb.  29,  1908;  Jour.  Araer.  Med.  Assoc.,  July  31, 1909,  417. 
'  Murphy,  Trans.  Amer.  Surg.  Assoc,  xxii,  315,  Jour.  Amer.  Med.  Assoc.,  1905. 

*  Jour.  Amer.  Med.  Assoc.,  June  13,  1908,  1977. 
» Mitchell,  Amer.  Jour.  Med.  Sci.,  1875. 

*  Amer.  Jour.  Med.  Sci.,  Aug.,  1908. 
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Treatment — When  the  tabes  b  progresaive,  benefit  may  be  secured  by 
long  continued  and  systematic  co-oniinate  cxercinrs.*  These  exercises  are, 
however,  of  but  little  service  unless  supervLsed  by  a  most  patient  and  skilled 
teacher.  The  exact  position  for  the  feet.  metho«ls  of  walking,  etc.,  must 
closely  follow  the  painted  marks  on  the  floor.*  Chromium  sulphate  inter- 
nally ha.s  l)oon  rccommendetl 

The  surgeon  in  the  beginning  ran  prevent  rapid  advance  of  the  dis- 
ease, by  rest  and  fixation  with  gypsum  or  leather  or  stins  >up|K)rt  to  the 
joint,  thus  preventing  traumatism.^  .\spiration.  n\se(Mion  and  amputation 
arc  occasionally  employed  for  temporary  n*Iief.  Mitrhell  rcccmimends 
powerful  galvanic  currents  to  the  joints  togi'ther  with  sotlium  iodide. 
Head  sus|)ension  sometimes  relieves  the  lightning  and  girdle  pains  and 
the  crises. 

'  Hofit.  McmI.  nnd  Surg.  Jour.,  1^106,  elv.  6W». 
'Tnylor.  Jour.  Nerv.  ami  ^fen1ul  Uw.,  1W)1.  xxviii.  IX\. 

'  Willanl  mill  llinmiale.  Moci.  New«,  Nov.  '2A,  1SU4;  artirlr  in  \Varrvii-4 rtnild'n  Internal. 
Text-B<»uk  of  8urxer>',  i.  7'iO. 
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Diagnosis. — The  t^ymptoms  are  dlBtin 
mistake  ho  oft-en  made  is  never  justifiable 
consetpiGiit  tinhiy  t^fUMi  moans  death  to  t\ 
whole  coiirsr  nf  ihr  dis<*asc  is  uIho  entirely 
culous  infiltnitiuii  in  tho  i-piphysis.    Acute 
and   typhoid   fever  will   ciu'h   pn'sent    di* 


Fia.  ^28. —  (f>*ir«miyfliillsi  «jf  lilMD,  it«lrrf**pi 
growth,  ['an ml  rti<i-inrrnUo«  nffi»r  ti|}rritlMiri  Imt 
licieHt  in  \tn*\fnt  it  xuru."^  puHiiioii  of  Umi,  at<  Die 
iiypertrnpliieil  iiritl  l(>iigtlii<nf«t. 


The  patients  are  in  such  condition  at 
surgeon  ean  rarely  do  more  than  make  a  qt 
f(»r  the  medullary  cavity,  to  the  full  extent 

Free  hut  formalin  or  caiholir  flushii 
alcohol  or  tincture  of  iodine  liberally  apj 
Cteneral  stimulation  and  support  are  essenti 


INFECmoUS  OSTEOMYEUTI8. 


^7 


It  ift  vflfiti  in  mnktt  only  a  furrow  in  the  e>ortex  mnd  rH%n\*t  tewmitk,  Mnoo  if  all 
of  th(»  nicdullary  tiMditP  bt  £tiu£i*il.  nriErniTiitiiin  will  be  Kinclemd  and  boQe 
deftth  i  I      Kj)ip^  iw  ••  fkol  to 

intcrfiM.  rowth.  y  h^  tio«eit«ry» 

but  if  the  puA  in  ii))oral^<i  rariy,  jsreat  refsetientlion  t^  poMble  at  thiji  early 
rttiigc.  Thi*  AUthiir  hoH  tn*au^i  ra^?*  whrrr  tlw*  f-piphyfv«  at  hip  or  knee 
wen*  (»o  ontLTply  Hpparated  that  uhimatc*  anipucation  iv«ttifKl  probabfe^  yvt 
union  V  ^  and  |t«»od  Icicc>- 

nuilion  <L 

Speedy  operation  will  uftrn  na^T 
much  |>i*rici>«t4*um.  Acute  <wt<H)m}Tljtii» 
following  typhoid  or  scarlatinH  i>r  piw»U' 
nmrcirrir  or  «t:iphyhitMicrir  inf«*rlifin?* 
also  requirei*  the  abovr  prompt  and 
f>arly  incimcm/     Lance  Amaa  of  denud(*<l 

iKino  in  childrr*n,  if  ih«mju|chK*  - '     ' 

and  lieated  with  purt»  tinctun?  •  : 
may  li\*«?  antl  hi'al  «*fiw*dily. 

Should  thu  »haft  of  the  bunr  dw 
later,  the  Ubta  or  Bbula  or  tudiua  or  ulna 
otn  be  n^rooved  twn  in  their  rntttrrty,  if 
pcri<Mrt«um  ia  rDtairx^d 

If  Ihct  peri  .t  ttie  kiw<*r  i^ntl 

of    a    tibia    ia      ..     :  .    v    aa^'cd^   partial 
n^if^pneration  will  take  plan;  and  rautiou> 
Qfle  of  the  \eg  will  tvmiH  in  ffurli  ' 
trophy  of  the  fibula  that  the  « 
tJtm  body  cAn  be  lii>mr  on  t ' 
vanm  position  of  the  foot  i  ■ 
likely  to  rcjiiilt  (Hk.  (>2S). 

tivr  Oh.. 

abaft     ami     peno^teum     are     ti' 

(Fig.  .ViSl  and  rejgeneration  mi  iij.,-  ,.     : 

that  only  the  upper  and  lower  emla  of 

the  tibia  n'niaii 

U*  iraiuiferreil  i 

tibia,  if  after  a  yea: 

no  booe  depoait.     1..^ 

divkfed  oppcMltc  like  upper  til 

ntmt   and   in^erte^l   into   n 

the  tibia,  aQ  periocteum  d 

autuivd  and  the   parlA  finidy  «ecuTwi  with   planter  of   Pari».     In  othof 

9tmm  tbo  two  bonea  above  the  ankle  ttuiy  be  e%|io«rd,  the  6bula  t|ilH 

lon^ndiaally,  ono^-half  being  carried  aeniM  and  roortijnl  into  the  tibia, 

vlule  Uie  other  half  rvuina  iU  original  position  at  the  outer  nialieolua 

to  atlpport  t)»e  aHTr»ca)u«. 

In  fibular  when  bcvth  bone  and  |ierioatruro  ai^  mi  tlr^iniyed 


Iwini^  irfVerted,  retained   and 


Hilwr. 


Male  HwtJvMT, 


1907. 


FlC!.    /)1?S. —  O-*! coin yrl Ill's    iif    tilnjt.    in,»#»rfrr)ni?    witl< 
Kiwth.      I'uiiiui  ri^iseiieriitHmt  uhi>r  [tj^HTUIiiiMi  \ml  mi'tfur-        ji 
ficiejit  t<i  prcvciil  u  vuru*  p«i-itr««ii  nf  Untt.  as  tlie  Kbulii  in        • 

0 

The  patients  are  in  siirh  condition  at  1 
purj^eoii  can  mi*ely  do  more  than  make  a  qui 
for  the  medullary  eavity,  to  the  full  extent  c 

Free  hot  formalin  or  csirholic  flushin| 
alcohol  or  tincture  of  iothTie  liberally  appl 
General  stimulation  and  support  are  essentia! 
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It  10  wwp  to  make  only  u  furrow  in  the  cfirtex  and  reiiovti  tiuuaoa,  mace  if  M 
of  the  mciluUttry  liw»ur  in  Kouue(U  rri^enenition  wUl  bo  Mncfet^  mid  Ixiw 
de«th  inrtfaj^cd.     Kpiphy-  M  ^m  iivuid*        '  •  m  nat  U> 

mterfen*  with  ijmwth.     In  .  ual  eai^e»ttji.;  ^   nect*«Mir}\ 

but  if  the  piirt  In  ltU*niti*d  rAriy.  g:n*At  n*gf*nrruti(m  U  pomtiblt*  at  thin  oariy 
KUif^.  The  Author  ha^  treated  case?*  when?  the  epiphyses  at  hip  or  knee 
wem  M)  entirely  Heptirat4?<]  tluit  ultitnaCf*^  amput^itinti  «t*etiied  pfoWbkr,  3rol 
union  with  ij>^  fs  and  gfxnl  loco- 

moti(»n  hiu*  Uh  -  d. 

Spoedy  opemtion  will  often  *are 
much  perioffteum.  Acute  o*»te<iniyelitii 
followini;  typhfiid  or  Mrarlatinn  or  pnen- 
mocorcic    or  •f^occic    infection* 

idsKi    ret|uiivM    <  m»vh    prompt    and 

•ariy  inctiiion/  l^arge  airos  of  lU^nudnl 
bone  in  children,  if  th*-  -^^v  cteanM>d 
and  Irraled  with  pure  '  tf  lodiiM*, 

may  live  and  heal  nfiefMlily. 

Should  the  »haft  of  the  boiw  die 
later,  the  tibia  or  fibula  or  radiu«  or  ulna 
ran  t>o  removed  even  in  their  entin'ty^  if 
periosteum  in  n?tained. 

If  the  perioftteum  at  the  lower  end 
of  a  tibia  i^  carrfuHy  naveil,  partial 
regeneration  wilt  take  place  and  cautioua 
tiae  of  the  ^  '^  remdl  in  such  hyi>er- 

trophy  of  An  that  thr  weiiehi  nf 

the  Uxiy  run  Ijp  Uirot*  on  the  limb,  but 
varu4  (MMtition  of  the  fool  i-*  ultiinately 
likely  to  nwult  {Fig.  $2S). 

lo  young  r  *  *  '  vt<»n 

flve  cMtc<imyrl  '^^'H' 

■haXt  and  pencjsteuni  an*  o«N'r>  v..l 
(Ptg.  528)  and  ref:etM*ratkin  no  in^K^rtti t 
thai  cinly  the  upper  and  lower  end*  of 
thi*  tibia  remain,  an  intact  fityula  may 
be  tran8ferfi?d  to  the  up|ier  piece  of  the 
tibui.  if  after  a  year  a  nidiojcram  i^boww 
no  bomt  deposit.  Tb»  fibula  may  be 
di\ided  o|>pottle  the  upper  tibial  frag- 
ment  and   in-'  'v 

the  titita,  aJI  j  «)nM  beinit  fv^l^clMt  retained   aad 

utitured  anil  the  pan»  timdy  accured  with  (dajder  of  Parin,  In  other 
OMM  the  two  bonei*  abci%'e  the  ankle  may  be  espoivd,  the  ftbula  aplil 
lOQlJUudlliaJly.  one-bali  being  carrieil  acroM  and  moniaed  into  the  tibia, 
while  the  other  half  retAlna  ita  origtnal  poaitioci  at  the  outer  tiudliwlua 
lo  aupport  the  antrajraluii. 

la  fibular  nerroab  when  both  bone  and  prnotfteum  air  m  deatroyad 
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that  no  regeneration  takes  place  after  removal  of  the  shaft,  a  deformity  of 
the  foot  may  be  overcome  by  an  osteotomy  of  the  tibia  above  the  ankle 
and  the  correction  of  the  deviation.  Again,  a  portion  of  the  sound  tibia 
with  retained  jxjriosteum  may  be  split  off  longitudinally  and  bent  or  frac- 
tured so  as  to  reach  the  lower  end  of  the  fibula,  where  it  can  be  mortised 
and  sutured.' 

In  cases  of  disease  in  the  tibia,-  the  fibula  will  speedily  increase  in 
size  to  meet  the  necessities  of  the  conditions  (Fig.  529). 

In  children  if  periosteum  is  saved,  almost  complete  regeneration  i^ill 
take  place,  an  entire  fibula  or  tibia  or  radius  being  reproduced.' 

In  subacute  cases  necrosed  sequestra  should  be  removed.  If  an 
entire  shaft  has  been  destroyed  in  spite  of  free  incisions  and  drainage,  a 
delay  of  a  few  months  will  permit  the  formation  of  a  supporting  involu- 
crum.  In  old  suppurative  necrotic  cases  it  is  exceedingly  difficult  to  render 
the  cavity  sterile  after  the  removal  of  the  involucrum,  but  the  author  once 
secured  slow  healing,  after  the  retention  for  twenty-nine  years  *  of  a  necrosed 
shaft. 

Both  autoplastic  and  heteroplastic  methods  have  been  tried  to  close  the 
bone  cavity.  Decalcified  bone  chips  have  been  extensively  used  with  vary- 
ing degrees  of  benefit,  as  have  also  ivory,  paraffin,  cement,  plaster,  copper, 
amalgam,  blood  clot,  sponge,  bismuth,  etc.  The  Mosetig-Moorhof  bone 
l)lug  ^  consists  of  iodoform  sixty  parts,  spermaceti  and  oleum  sesami  twenty 
parts  each.  Heated  to  10()°  Centigrade,  it  forms  a  soft  solid  when  cooled 
and  remains  solid  at  the  temperature  of  the  body.  For  use  it  is  reheated 
to  50°,  poured  into  the  bono  cavity,  and  forms  the  framework  for  bone 
deposition.  The  cavity  nmst  be  sterile  and  dry  and  if  possible  the  perios- 
teum and  soft  tissues  arc  to  be  closed  over  it. 

Moore's  plug  •  consists  of  iodine  one  per  cent.,  olive  oil  twenty  per  cent. 
and  spermaceti  seventy-nine  per  cent.  The  cavity  also  may  be  filled  with 
bismuth  vaseline  paste  (p.  400).  Another  method  is  to  inturn  skin  flaps 
to  the  bottom  of  the  cavity  (Xeuber). 

A  large  section  of  hone  taken  from  a  freshly  amputated  limb,  or  from 
a  very  young  puppy  or  kitten,  even  if  it  does  not  become  thoroughly  vitalized 
will  form  a  bridge  or  network  into  which  bone  cells  will  be  deposited.  The 
younger  the  animal  the  better,  as  cell  activity  in  the  first  months  of  life  is 
very  vigorous.  When  a  periosteal  or  periosteo-cutaneous  flap  can  be  secured 
from  neighboring  tissues  and  its  vitality  ensured  by  the  retention  of  a  broad 
base  of  blood  supply,  success  is  more  certain.  In  some  cases  this  base  of 
supply  may  be  detached  after  ten  days  of  transplantation.  Even  entire 
joints,  including  cartilages  and  ligaments  have  been  transplanted.'  Gluck's 
ivory  joints  are  foreign  bodies  and  are  ultimately  cast  out.*  All  of  the  above 
methods,  however,  frecjuently  fail,  as  nature  abhors  foreign  materials. 

'  Stone,  Ann.  of  Surg.,  Oct.,  1907,  xlvi,  62S. 

-  Huntington,  Ann.  of  Surg.,  Feb.,  I'JOo,  xli,  24*J  an«l  4.S(). 

^  JohuHton,  Trans.  Anier.  Surg.  Ahboc.,  1904. 

*  VVillard,  Phila.  Med.  and  Surg.  Reiwrter,  Nov.  14,  1891,  773  and  liii,  94. 

'  Dcutsch.  Zeit.  f.  Cliir.,  Ixxi,  5;  Deut«ch.  Kongress  ('hir.,  1906. 

"  Moore,  Jour.  Amer.  Med.  Assoc.,  Aug.  4,  1906,  and  May  20,  190">,  1582. 

'  Annals  of  Surgery,  Nov.,  1908,  xlviii,  779. 

"  Willard,  Trans.  Phila.  Coll.  Phys.,  xiii,  1S91.  5S. 


IXFECTIOIS  KPIPHYSITIS.  :m 

\C\TK    IXFlXTIorS    KPIIMIYSITIS   OF    INFANTS. 

Svnonvmft:    Acute  (istfNiinyolitir  arthriti<«;  :t<*iit4'  inf*Tii>Mi<i  «ir  M*|>tir  imtiti^ 

Th«*  iiiosi  anitoly  sorious  of  1>oim'  ilix'usc's  in  iiifuiits  utuler  one  year  »f 
ajr«*  i>  an  inf(>rtion  of  epiphysis  «>r  diaphysis  by  pyop^nii*  bHrteriti.'  In  lht» 
first  form  the  infection  extends  rapidly  t<»  the  joint;  in  the  hitler,  it  may 
destroy  |M'riosteuni  and  shaft  in  a  few  (hiys  UnftM*tious  Arthritis,  p.  oSO). 
The  infeetion  may  U»  eaused  hy  ^onorofri.  stn'pii»<*(»<\'i.  staphyloeocei, 
pneiini(»roeri  or  other  ^jerms  (p.  .V.MK  When  thi*  iiiftM>ti(»n  takes  plar<»  in 
the  first  week  of  life,  the  e\ritin>!  rausi*  may  In*  a  «lii:ht  loral  injury  to  the 
hi]».  shoidder  or  knet*  during  birth,  with  thr  entrant'  of  infection  thnmich 
the  .<h)ii^hin^  navel. 

Symptoms. — The  onset  is  sudden,  the  syinptom^i  an*  all  indicative  of 
s<*psis  with  hi^h  teni|M*rature.  rapiil  pulse*,  chills,  convulsions.  stu|M)r.  h>ral 
sensitiveness,  pain  on  motion,  swelling:  ami  rinidity  t*(  the  joint.*  If  pi»r- 
mitted  to  atlvance,  the  Ume  and  joint  an>  rapidly  ile.M roved,  pus  forms. 
burrows  thn>u>:h  the  tissues  and  «leath  s|H*edily  follow*  fn>in  M*psis. 

If  the  ons4>t  is  mild  the  infant  will  U*  fn'tful.  uill  cry  when  moved. 
f*s|N'rially  if  a  n>rtain  j<iint  is  touched.  Th«'.*i«*  slower  infections  endings  in 
death  an*  often  mistaken  for  typhoiil  fever.  A'*  a  nde  the  c«>ndition  \^ 
mono-articular  and  shouhl  not  U*  confoundi*tl  with  rheumati'<m. 

Ill  older  castas  ost<*omyelitis  is  common,  but  often  absi*nt  in  infant 
life.  .\n  epiphysitis  of  one  of  the  condyh's  of  the  f«»mur  may  S4>  inter- 
fen-  with  ^n»wth  as  to  causi*  either  in-kn4*<'  or  out-kni*e.  a?*  si«en  in 
I'iu.  'J.iJ  jp.  J'.M),  fn)ni  a  ca.si»  f»f  the  author*'*.  tMTa.<ion«'d  by  a  trauma 
>4'veral  yi-ars  pn»viou.sly.  In  y«»unj;  childn-n,  an  aeute  epiphvMtis  with 
i'>ra|M'  of  pu>  into  the  surmundin^  ti.sMies  may  oreur  with  only  m<Hlerate 
de>tnh-ii«»n  of  the  joint.  In  «ither  ca.'<*»>.  a-  at  the  hip.  the  entin*  heati  <»f  the 
fi'iinir  will  1m>  )iwt.  Su<'h  infections  at  ilie  hip  an-  oft«*n  mi-^taken  fi»r 
jlieuma!i-«in  »»r  for  IuUti-uIous  hip  diM^ax*  altlioui:h  the  ^ymptom<i  an»  rapid 
ami  a«uii-.  In  t»lil»T  childn-n  the  in'rio-KtiMiin  may  U*  iiiv4ilvei|  «>-i|i«M-ially 
about  the  kiM-«' or  Ari-t  or  ankle,  ami  a  di^H.M-tiiii;  |N>riiiotiii»  fi>ll«i\\ .  entindy 
Miippmi:  oiT  tlii"  nieiidirane.^ 

I)e!iMtiv««  n*>i>tan«-«'  ai:ain«t  the  oruatjioiii*  b\  f\hau«ti\i*  tli<4*u.<4*,  or 
pM*-.ib!y  iiN  riiniienilal  Mpliili**.  may  |i«Tiiiit  infertjou  afti-r  ••liirhl  trau- 
m:iti«.in  at  any  ah-  of  rhildh«NMl. 

Diagnosis.  !'<»  '-onfound  thi>  di^'a-**-  umIi  rhiiiniati-m  which  in 
iiiiaiit*  i-*  unkii«»\\n.  i**  utterlx  unju>titiabl«-.  :i^  ilu-  -\mptoni'.  an-  entindy 
dilTrn'iit.  U'liii:  ab»  ilutely  indi«-ative  of  ^'p^i-  TuU-r*  u1.hi<.  arthritis 
h-A"  an  eiitin-l\  ililT-^nMil  lii-'t.ify.  a»»  lh»*  mva^i«Mi  i-  *I«»w  ati«l  utiai-roni- 
panird  b\  iiiliaminatory  e\  ideiires.  hi  ii«iJ:;«-niT:il  -\  phih*  ami  in  -«*ur\'y 
rlie  i!i!i«ti«»c.  pmui"*""-*-*  *l'»wly  aii«l  Mtln  ^  di*Tni«  "ivr  •>%  nipt<*in^  will  U» 
]»i^'-*-nf 

I'ht'  \-':t\  iinhTl  imalely  MfTer-  bn:  Ijttii-  aid  i!i  tin-  i-atix  •iia;:iii»«is 
*'!'  «  itlii-:  rpiplix  ^iti^  of  •li-'^M'iin;:  |»<Ti"^MTi*.  iii  ii-.r.*:!**  In  th»'  later 
-•.i:;i-«.  Imiih-  *  l».inj«*  an-  ver\   f\idi'!it 

I'.ifk.  .\tiirr    Jo'ir    Uiti   .S-».  J«il>.   |NVi 
llotfiii.in.  MinI    Hull  .  \\;b>liitii;tiiii  t  iii>tr«ii\.  .'N|>t  .  IrniJ 
■  >f»iiM-.  Ii«»*t.  Ml-*!,  uii'l  Sure.  JtHir..  Junr  27.  P.nC.  n|.* 
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Treatment. — Early  free  incision,  i.e.,  within  the  first  forty-eight  hours, 
b  essential.  The  soft  bone  should  be  perforated,  gouged  and  the  pus 
thoroughly  evacuated.  The  focus  is  irrigated  with  bichloride,  then  treated 
with  tincture  of  iodine  or  liquid  carbolic  acid,  then  with  alcohol,  and  is 
thoroughly  drained.  In  dissecting  periostitis  the  membrane  must  be 
freely  split  open  the  entire  extent  (Osteomyelitis,  p.  596).  The  greatest 
danger  is  in  delay,  since  in  children  the  pus  must  be  quickly  liberated  or 
the  joint  will  be  disintegrated.  If  the  operation  is  done  early,  a  dissecting 
periostitis  with  subsequent  necrosis  or  an  osteomyelitis  can  be  averted. 

Combined  with  surgical  treatment  should  be  the  immunization  with 
the  appropriate  bacterin  as  determined  by  the  special  organism  present. 
When  the  hip  is  involved,  a  plaster-of-Paris  dressing  is  applied,  including 
the  lower  trunk,  hip  and  thigh  (Fig.  166,  p.  247).  This  can  be  windowed 
for  dressings,  or  celluloid  or  leather  may  be  employed.  The  cast  should  be 
shellaced  and  the  urine  and  feces  carefully  collected  on  cotton  and  napkin 
to  avoid  soiling  the  cast.     Other  joints  also  can  be  fixed  by  gypsum  casts. 

Prognosis. — So  long  as  this  condition  is  treated  as  rheumatism  and 
operation  is  delayed,  just  so  long  will  the  terrific  death  rate  of  more  than 
fifty  per  cent,  continue.  If  the  diseased  focus  is  reached,  however,  in  the 
first  forty-eight  hours,  not  only  will  life  be  saved  but  a  useful  joint  secured. 
Neglected  cases  pass  through  a  long  period  of  suppuration,  bone  and  joint 
destruction,  and,  if  life  is  spared,  recover  with  a  crippled  joint.* 

In  consultation,  late  in  the  progress  of  the  infection,  the  author  has 
seen  cases  with  suppuration  so  extensive  that  fluctuation  was  visible  to 
the  eye  without  palpation,  yet  were  still  being  treated  for  rheumatism.  In 
some  of  these  patients  the  epiphyses  have  been  so  destroyed  that  subse- 
quent amputation  seemed  inevitable  and  yet  with  the  great  recuperative 
ability  of  the  child,  good  union  and  excellent  locomotion  have  been 
secured.     In  adults,  amputation  would  certainly  have  been  necessary. 

The  subsequent  ossification  of  the  epiphysis  is  accomplished  not  by 
the  conversion  of  the  cartilaginous  layer  into  bone,  but  by  a  removal  of  the 
cartilage  cells  by  the  osteoblasts,  the  myeloplaxes,  and  by  the  deposit  of 
bone  cells  by  the  myelocytes. 

SARCOMA    OF   BONES. 

Sarcoma  of  the  long  bones  is  met  with  even  in  infancy  but  is  rare  under 
ten  years,  and  increases  in  frequency  between  ten  and  twenty. 

Sarcoma  is  much  more  frequent  than  carcinoma.  More  than  one-third 
of  all  cases  of  sarcoma  occur  in  bones.  The  femur  is  the  bone  most  fre- 
quently involved  in  childhood,  the  lower  end  being  more  commonly  affected 
than  the  upper  (Fig.  530).  Pain  is  usually  severe  and  the  swelling  rapid, 
both  symptoms  appearing  early. 

Trauma  is  undoubtedly  the  exciting  cause,  the  infectious  micropara- 
sitic  germs  possibly  having  lain  dormant  until  aroused  by  the  injury,  which 
injury  may  have  been  so  slight  as  to  have  escaped  notice  at  the  time. 

In  their  early  stage  malignant  neoplasms  in  the  neighborhood  of  a 
joint  are  often  mistaken  for  tuberculosis,  even  by  expert  diagnosticians. 
.Ubumose  bodies  can  sometimes  be  found  in  the  urine.     Injury  often  pre- 

*  Owen,  International  Clinics,  vol.  ii,  5th  Series,  1895. 
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the  development  of  either  condition  by  aevenil  wwka  or  qioiiIJml 
Fn  Harroina  the  pain  niAV  rorne  Kuddmly  ami  iit  tlic  i^piphyNUi,  but  am  it 
progrcAflei^,  the  joint  la  much  \vm  liable  Xo  be  invacleci*  in  lem  rigid«  and 
the  Atrophy  of  znuAr]ei«  in  ahtient.  The  pain^  tk»  in  tul>en*uloiq9,  b  apt  to  be 
troaied  cr?"  v  for  rheumatism.    T^  ^h  m  Karronw  b  '  pid 

than  in  tui  i^  but  not  aH  rnpid  a  ,  ]»unitiuie  ewa  «i  ii»uii 

epiphyi^itiM  or  o^t4.»om>'vlitifi.  SwrlhnfE,  pain  and  partial  lom  of  motion  ai« 
preeent  in  both.  The  n welling;  and  thickenlnK  arp  firmer  in  mrroma  iKan 
in  tubcrculoKJ.H  but  mus^'ulHr  Hpaj<m  i«  teaa.  Sponlane^nw*  frarturw  aiv 
common.*  rrarklin;;  on  prefl8ure  Hometimea  ocriini  when  ihe  cojtiral  U^f  u 
thinned  bui  lhw»yinptom  m  uncertain. 

Th©  X-ray  ia  sometimes  of  aerviea 
hi  dtafrnoHiii.  Imt  jmrroma,  oMeomyeliiiii 
and  tulxTruloixLA  al^j  f§how  aheration^  of 
strueturo  (Fig.  530.  Surruiua  of  llie 
Uium  114  not  infrequently  niir<taken  for 
hip  or  iliae  dlseaae.'  O«teomata  near 
the  epiphyneal   end«    >  funtnfE  in 

diagnoais  aa  are  also  r  aiata  and 

Itpomatti.  The  popUtrai  ur  tht*  frnioraJ 
artery  may  U.'  liftt?d  by  iJie  growth  and 
the  unuaual  putaatile  impuL<«e  be  mL^- 
taken    for  tti.     Sarcoma    of    the 

tfpinc  lA  Uhti  <  *jndary  to  mammary 

or  other  invtilvemenl  and  in  aeeoin- 
p^nied  by  fragility  of  the  bonea  and 
fieat  pain,  Friinaiy  upcnal  aarettttui 
la  tmm.* 

In  a  boy  of  fifteen  men  by  the 
author,  at  the  end  of  ihtt^  nmnthit  aftrr 
the  injury,  thr  diaicmmia  from  tiibert*u- 
IcMb  of  the  knee  waa  atill  uncertain. 
Fixation  and  ^DttBral  tit^atmmt  ha<l  no 
effect  and  the  rapiil  icrowth  in  the*  iii\vt 
month  det<^rmine«i  the  prp«enrr  of  a 
imreoma  at  the  lower  end  of  the  femur. 
The  diaicnoiiia  waa  rvnderotl  oti««run*  by 
llio  fact  that  the  teniperatui«  for  fivn 
weeka  ran  from  101  to  10(3*  and  the  fnilafr  above  IJ*'  of 

the  thigh  tvlleved  pain  btit  hi  cix  leeekii  in  9pite  of  po«toperattw  Injectiooa 
i4  the  mixed  toxin*  (p.  603).  metaMaaiii  took  pUee  in  the  iptnaJ  ranal 
and  parmlyM  of  motion  and  neniiatioii  of  lega.  n^ctum  and  bladtii>r 
apoedUy  foUowed,  The  boy  U^Td  in  thia  condition  for  atx  montha  The 
X-ray  aboncd  the  in^imlar  ittitUnea  of  thinninic  of  the  femar  but  eraeklinie 
waa  not  noticeable. 


JcMif.  OnlL  Bwt^  Oei^  1M7,  lai. 
'  \\  UUnl,  Stuvmmtmm  TunMn  Sttwiilal4i«  Hl^  Ihm^^ 
•nrr.  Hat.  91.  Um.  0«;  Uornhmt*  dufmiiaMe CM»tnr- 
•  Yinna.  t*aiv.  of  JFmum.  Mud  llirfltfia.  Afir.,  1«l| 
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F>r,  532, — AiniwM*!*^!  «ri-^-    . 
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y);i 


Wyt^th  gives  iiii  analysis  of  cigbty-thiXM?  rases'  that  reijuirecl  iiinputa- 
tUm  at  the  hip  joint.  ViB(*eraI  rerun^nce  tuok  place  within  twoyeiys,  the 
hdigs!  being  the  most  common  organ  seeon<lanIy  iiivolverl.  Me  reports  one 
case  alive  anil  well  nine  years  after  the  operation. 

The  author's  exi>erienee  is  deridedly  against  the  firohahiUty  of  local 
necurrence,  while  vi-sceral  invoiveMient  ahno»st  invariably  follcjws.  He  has, 
however,  one  ease  living  eighteen  veal's  after  an  amputation  of  the  thigh, 
the  lower  femur  havin*j  Ix^^n  so  fragile  that  k  erunibled  when  iifttn!  at  the 
time  of  o|>eration.  Another 
case,  of  shoulder-ioint  amputa- 
tion, is  living  an<l  well  eight 
years  after  operation  for  hu- 
meral sarcoma.  Another  recent 
ease,  after  ampirtation  iv(  thigh, 
(lied  in  six  months  without 
loeal  involvement  (Fig.  5'i2) ; 
another  rase  of  thigh  ampti* 
tntion  died  with  seeonrlary 
deposits  in  almost  every  organ 
of  the  body/- 

Treatment.  —  Amputatkiv, 
even  at  the  joint  above  the 
diseased  area,  in  round-  or 
spiuille-eelled  sareorna  raj-ely 
sueceeds  in  piT* venting  return. 
Jicseetion  of  the  diseased  area 
in  the  giant-eelled  variety  Is 
niorc  hopeful,  antl  myelogen- 
ous sarconui  may  l>e  locally 
comijletely  and  safely  iTUioveil, 
while  the  spindle-eelled  and 
round-eelled  sarcomata  are  al- 
most eeitain  to  i^ecui".  l]i  many 
ciuses  considertMl  a.s  cvned.  a 
recurrence  has  taken  phut*  after 
thr-ee  3"ears.  Coley,  however, 
presents  forty-four  caseH  fj^ee 
from  i-ecurrence  from  thr-ee  to 
thiiieen    years,    by    the    use    of 

the  MIXED  TOXINS  of  bacillus  EHvsir'ELATosrs  and  i-kodigiosus.^  He 
advises  that  the  tiieatment  1m?  coinmeneetil  hypodermically  with  one- 
fourth  to  one-tenth  of  a  minim  mixed  with  sterile  water,  at  a  jioint 
ilistant  fnuH  the  tumor,  later  into  the  tumor  itself,  fait  in  the  latter  cas<* 
the   injection   should    be   smaller.     Doses   may   be   increasetl  by  one-third 

'  Wye th's  Surfjen".  2«l  Edition,  TOfl. 

'  Willanl.  Sarcoma  of  Fenmr.  Secotuhiry  Di^jMisim  in  Heart  simi  Spleen,  PInlu.  MfrK 
News,  xlii,  r>4;  Bcxsf.  Med.  juid  Smr^.  Jour.,  lss:i,  M. 

*rok"y.  SuTK,  (i\ii.  tifni  OhsNM..  F**l...  HMM,  12<J:  Ann.  of  Snr^..  March,  19U7;  xlv, 
130,  'i'2\:  .imer.  Jimr  Meii.  ScL.  March,  lytKi;  Trans.  Anwr.  Siir^.  Assoc..  11M)S;  Hosl.  Med. 
and  Surg.  Jour.,  Ffb.  6,  19C)8,  175. 


Fio.  533, — 0"tt»«nmii  of  hkimerus. 
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NON-TUBERCULOUS  BONE  DISEASES. 


minim  until  several  minims  can  be  uaed^  if  the  temperature  does  not  rise 
above  103  to  104  degrees.  Patients  will  not  be  able  to  endure  the  injec- 
tions more  than  twice  or  three  times  a  week.  In  successful  casea^  the 
tumor  in  two  weeks  diminishes  in  size  and  is  less  sensitive.  Deep  injec- 
tions are  less  irritatintr  than  those  made  into  connecti\*e  tissue.  Looalij 
pain  may  he  lessened  by  adding  a  sterile  sohition  nf  cocaine  t<i  the  toxins, 
Coley  uses  the  mixed  toxins  of  pnxii^<isus  antl  erysipelat^sus  both  befoi 
and  after  operation  and  also  in  non-operative  eases,* 


Ftc  :a4.— o^ 


1      Removed  by  clu^d. 


Wyeth  advises  the  infection  of  the  amputating  wound  with  pure 
aTRBPTOCoccus  PYOGENES,  followed  by  pure  cultures  of  the  streptococ- 
ctjs  ERYSiPELATosr»  (Fehleison),  He  uses?  the  same  micro-organisms  for 
inoperable  cases  •  and  not'es  the  benefit  derived  in  sarcoma  from  sponta- 
neous attacks  of  er>'sipelaa,  showing  the  virulent  character  of  this  powerful 

*  Goky  recotnmetuk  the  fluid  prepared  by  Dr.  Nfajiha  Tracy  at  the  Women's  Hoepiut  j 
Philadelphia. 

'  Wyeth's  Sutr..  ad  Ed..  710. 


f/i6  \OX-TUBERCULOUS  BOXE  DIS£.\S£S. 

great  <langipr  in  the  u;se  of  the  X-ray  before  operation  is  the  fact  that  its 
application  Is  prolonged  until  relief  by  operation  is  too  long  delayed. 

OSTEOMA. 

Ex^isftoijes  are  not  uncommon  in  children.  H^se  growths  develop  at 
various  ages  and.  though  benign,  often  become  painful  by  pleasure  upon 
ner\-es  or  by  interference  in  the  play  of  muscles.*  li^lien  situated  on  the 
dorsum  of  the  foot  or  on  the  os  calcLs  they  frequently  become  crippling 
rp.  7I6^-^ 

Several  varieties  are  :<een  in  Figs.  533.  534  and  535.  taken  from  the 
author's  cases.  Elach  of  these  was  removed  by  incision  and  chiaelling  and 
recurrence  ha?>  not  taken  place  in  any  instance. 


^  WillanJ.  Osteoma  of  Ubia.  Ann.  Surg.,  xxv.  7^ 
'  C>ehi>ner,  .\nn.  of  Suig.,    1907.  xlvi.  608. 


CH^VPTKR  XXVI. 


PARALYSKS. 


INFANTILE   SPINAL  P.\ItALYSI.S. 

Synonyms:  Anterior  poliomyeJitis;  essential  paralyaia  of  children;  jicute  atrophic  spinal  pa- 
ralysia*  teethinic  palsy;  myogenic  panilywis;  acute  epiileinic  myelitis,  spinal,  bulbar, 
or  cJice|jhalic;  esseulielle  Kiuderlahmuug;  Paralysie  spinale. 

Anterior  polioniyeLittfl  is  a  tUsease  of  early  life,  oftni  rcsalting  in  most 
serious  and  crippling  defoniuties  (Fii?.  536),  It  is  a  motor  paralysis  affect- 
ing chiefiy  the  lower  liitib^  and 
is  due  to  hemorrhage  or  injury 
in  the  anterior  comua  of  the 
spinal  (Hird,  Contraction  an<l 
atrophy  of  certain  groups  of 
muMcles  follow  (Fig.  537);  with 
ilistoilionH  of  bones  but  ttensation 
h  not  affected.  It  may  appear 
as  early  as  the  first  month  of 
life  but  is  rare  under  six  month.s. 
Eictween  one  year  and  three  it 
i«  ver>'  common. 

Epidemic  Influences, 
— The  occurrence  of  epi(.lemit'3 
of  this  disease  in  healthy  chil- 
diien  in  certain  locaUtien  ^  indi- 
cates that  the  disease,  at  least  in 
these  cases,  was  due  to  micro- 
organisms.* Such  epitlemics  have 
been  observed  in  Pennsylvania,* 
New  York,  iMaswachusettf?/  and 
other  States  and  over  forty  such 
outbreaks  have  been  recordetl.^ 
In  New  York  in  1907,  a  toxic 
infectious  epidemic  of  two  thou- 
sand cases  occurretl  in  hot  dry 
weather,  with  a  mortality  of  6 
to  7  per  cent,  from  paralysis  of  the  respiratory  centres  in  numerous  cases 


Fus.  ,'iM.— Infrttitile  »«pifia1  piarnly.*i*«  «)f  riirht  thiRh  and 
Jeg  widi  cxteriiul  njttitioTi  flii<J  flexion. 


'  Willaril,  Univ.  Med.  Mjig.,  Phila.,  vii,  OS  and  149,  ISSH. 

^  Painter,  Trans,  Amer,  Ortli.  Aasoc.,  1902,  414;  Jour.  Amer.  Me<l.  Assoc.,  Jan.  4,  1896; 
BrackeU,  Trans.  Amer.  Orth.  Assoc,  xi,  Ui2;  Taylor,  Bost.  Mmi.  and  Surg.  Jour.,  cxxix,  504. 

*  Ileport  Pennsylvania  Ciimniisfiion  of  Health,  IflOT,  19(JH,  Dixon. 

*  Lovett.  Amer.  Jour.  Orth.  Surg.,  1908;  Ami'r.  Jour.  Med.  Sci.,  May,  190S;  Jour. 
Amer,  Meti.  Assoc.,  Nov.  14,  190H;  Trans.  Mass.  Med.  Soc.,  Juae  9,  19tKS';  Amer.  Jour. 
Orth.  Surg.,  1910. 

*  Starr,  Amer.  Jour.  Med.  Asaoc.,  July  11,  1908. 
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INFANTILE  SPINAL  F 


The  must  reasanable  explanation  of  th( 
specific  virus  is  roceivtMl  through  the  digest 
which  toxin  penetrates  to  the  central  nervQ 
or  blood  chiumeLs. 

A  u  t  o  i  n  f  e  c  t  i  o  n  .  —  The  fact  that 
quently  after  the  digestive  disturbances  of 
or  other  acute  exanthemata,  would  point  to 
locating  itself  in  the  spinal  cord  with  disai 
nervous  irritability  of  the  infant  during  its 
with  the  high  temperatuiv  of  summer  a] 
evidenced  by  cholera  infantum,  enterocoliti 
causes  to  induce  autointoxication. 

Sitting  on  the  cold  damp  gj'ound  when 
play  of  children  between  two  and  four  years 

cause  of 
occasional! 
disease  raj 
childi'cn,  r 
Coni 

CONTAGIOt 

tive  in  a  I 

causal  infl 

been  epidi 

Pathf 

tologic  in' 

of  the   spinal    fluid   drawn   by   spinal   punc 
of  bai;illi,-  but  none  sulhciently  distinctive  1 

For  diagnostic  purposes  the  cerebrosp 
spinal  jiuncture'  (Fig;  19,  p.  29).  The  im 
The  patient  may  sit  stooping  forward,  or  lie 
bent  forward  t<j  enhirge  the  posterior  interv 
from  the  top  of  the  cresta  of  the  ilia  will  croa 
The  needles  should  be  from  4  to  10  centime 
lette;  or  an  ordinary  hypoilermic  needle  w^ill 
manometer  tube  and  sterile  tCiSt -tubes  are  re 
enter  beyond  the  subarachnoid  space  lest  1 
punctured.  In  children  the  depth  is  from  2 
fluid  may  be  withtlrawn.*  If  Flexner's  n 
useful,  it  may  be  injected  into  the  spina!  can 

The  cxperimenls  of  Flexner  may  lead 
this  most  stu]>born  and  disabling  paralysis.' 
with  virus  from  the  cord  and  lymph-glanda 


Fio.  637- — Paralysis  of  left  limb  with  thich 
contmrtj?*!  to  hifht  aniEtv  with  btxiy. 


•  Amer.  Jour.  Orth,  Surg,,  1910. 

'Jour.  Aaier.  Metl.  Assoc.,  Jan.  25,  1908,  281; 
Amer.  Med.  Ahhoc.,  Dec,  21,  1907,  2082. 

'Jour.  Amer.  Med,  Ashuc,  Dec.  7,  1907,  p.  196: 

*  Mt.  Siimi  ITos,  Report,  N,  Y.,  vol.  v,  117;  Quir 
Amer-  Jour.  Med.  Sci.,  Ckt.,  IDOO. 

'  Jour.  Amer.  Me<L  Assoc,,  Jan.  1,  45,  Feb.  12, 
Dec.  4  and  IS,  1909;  Jour.  Exper.  Med..  1910,  227; 
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poIiomycUtb,  hr  hm  miooaMfed  not  only  in  prmluctng  ihe  paintyaU  bul 
alflo  in  being  able  to  iransmit  it  tbroug;h  a  «»nri»  of  monkeys.  Up  to  tbe 
prownt  titue  be  has  Usfii  unahlr  by  tnoculti^ii»Ti  Nt  linnliirr  tHr  naral%*sd.«  in 
rabbitii,  bonie«,  dogis  iir  other  animaU 

The  barilliiH  or  it*t  toxint),  probabiv  anncnmir,  iijuj»i  n'»rii  »*M-  rjiiiiBi 
cord  throuf^h  the  one  anterior  or  two  poerterior  ^linnl  AileriM.  The  anlerior 
■pinul  an*  lirmuhrK  of  t\w  ver- 
tebral art4?r>  within  the  skull 
and  deiicend  along  the  ventral 
muface  of  the  cord  id  front 
of  the  anterior  median  finiture. 
The  ant<»rior  romua  arc  nupplioil 
by  the  anterior  spinal .  The 
distribution  of  the  motor  rwjt 
in  the  ant^^rior  horn  oft'  f 

roni  hn-H  U*en  defiiiitet^  i 

by  many  careful  obnervers/ 

The  ft  rat  pronew  in  the 
paimlyaifi  in  hypen!mia,  tlien 
extrav  U^ia,  wec- 

ondar)  vtui  atro- 

phy of  neuroglia  relU  with 
fibroaia,  —  an  inflammation  of 
the  anterior  comu.  The  an- 
lerior  eomu  of  the  ror«l  helnit, 
the  moat  vaKcular  portion  may 
determine  the  localitation  of 
%ho  poiaon,  jutft  aa  tlie  inrirajied 
vaactttahty  of  the  epiphysis  in 
homa  InvitAa  infM^lkw  of  tyber- 
eulottt  orKAnianifi.  SfiOlnr  juid 
olhen  hmve  ilt^mon^t rated  that 

the  inP"" nrj-  initial  >>emor* 

rhaiiP  •  mn  in  in  the  gray 

mutter  of    the   anterior   eomu 
and  in  the  larioe  mu]ti[»olar  celln, 
with   teeondary  rrll   clegene ra- 
tion and  atrophy.    Th.   *^    •* 
iinieture  of  mitaelca  m\ 
the  injures!  peripheraJ  m^nfeft  im 

repUoed  by  fat  glohide*,  with  atrophy  of  httw  rontraetion  • 
mttteba  and  distortion  of  bocm  and  Jninu.     Bone  atrophy  an' 
follow  later.     Ce^rtain   eord   eella  are   dama^l   but    nrc*»ver.  ... 
ilBAtmyed,  exptaininft   the   partial    reeorery  thml  tak.^^  plaee  in   m    i     • 
rouarleo  while  t>iheni  permanently  atmpby. 

Syroptoma^-^The  oKhopa«die  Burgron.  unfortimateh .  it  raivly  ealM 
until  valuable  time  h^a  btsen  loat  aa  r»  <iftAnt  elemetit 


tUr»^«P>< 


'tm^  i.«  o 
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Hitv  .  If07.  309;  C^«»lla«W.  OMilHb.  Uhm. 


In  acute  hemorrhagic  cases,  a  child  in 
restless  night,  will  be  found  in  the  niorninj^ 
the   cases  of  slower  development   foUowin 


DEFORM  ITira. 
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eholexn  infantum,  thare  miiy  lie  lirlmum.  eonvulidoiiii  iin«i  unnmacicwiiiiii 
pnpwding  iKc  pttraJy«i«,  Tho  early  muacular  tendenu*ffi  oll<»n  mulu  in 
the  false  liiA^DOfiiH  of  muKcular  rheumatlHin.  In  nictii'  -"*  ajra^  the*  paml* 
yris  if  Hlight  may  uoL  Ijc*  (li?H*ovrnMi  until  tin*  rhilil  to  walk. 

After  a  stationary  Htaj^e  of  a  few  wtt'ks,  ini|>rr»\eitt4  ni  t^mnmma  ad41 
coniinurti  in  certain  tnu.*«rlt*H  for  monthj^  until  al>t«(kr{»tiou  vi  meiiiiiipfd 
effusion  hail  taken  place.  Then  followH  tiic  permanent  stajce  of  atrophy  uf 
the  injured  mu^rlen  and  rantrartionn  or  boiie  ff  ^  ^     *  ** -flexca  wiJl 

be  abciU^licd  ami  electrical  reactions  to  faradie  i  isl  or  loat. 

Circulator^'  and  nulrttioti;!)  rliuri|^*j»  lender  th:«  Ic^t^  rxAti  aud  blur,  but  aeiH 
aation  n;mainii.     The  feeble  lf'g!» 
requiro  the  aMstancc  of  i\u*  arni«« 
in  many  m  T        *  ' 

and  the  di^i 

in  cheHt  atui  luwcr  cxttfmiiir^ 
becomes  marked  (Fig*  53*J)*  In 
flail  legs,  aUiIotninal  and  ^lelvic 
miuieleit  an  i^ 

mibatitutehi 

Deformiiica.  —  L>efurmitie» 
PMult  from  (1)  deicenenitinD  of 
mujiclea;  (2)  atrtiphy:  (3)  eon- 
traction;  (^  '  '  -^ 
and  jointj« 

motion;  (fij  detirient  bone  growth. 
Hone  shortening;  and  atrophy  an? 
tlie  reMtluiof  the  fcetieral  impainMl 


nu^r  I 

in  I 

atrophy  ot 
often   in    y^it  .^ 
eoRipi*niiatiir>Mt 
opj. 

ten' 

eutiiu'-\,  ii'ii'^  .-" 
HUpra-    a^id     it 
bii*> 
per 
»h 

tOtlliK 

fi»ult» 

O 

lefi  in 


bf  Ml  notnvable 

^Iti*rie  aiid  Uiiie 

h  and  kg  arv 

"^  -*♦    to  tlic 
••*ntuf  tlM« 


that  of 


4  fier^iU- 
the    rir- 


Ivr    UgamcQla 


of  the  leg  may  aitKiunt  to  two  or  four  inrbea  ai. 

udly  if  the  tr-  ■  i    -'-^  an?  jj,.  .«..  i 

<ir>'atUR'  of  J.  ir4»  I 

«on  the  Ho* 


hff* 


uf  the  reiiiur»  until  thry  are  twialed  aa  In  coxa  var»»  or  attii 

eosA  vaJga     '  "'      UKamenU  may  ^ to  min 

psrtlal  or  ^  b  pcn^ble.     i  una  of 

vaginir  femon-  •   the  faac^  bU>^ 

tiltiniS  of  the  ptl .  Tl^e  long-eon ' 


1  aa  in 

^At 

•f 

arked  deaiuo, 
f  thr  twMjas  in 


Fio.  543. — Panibtic  distortion  of  neck  af  fpmur  rtBtemUllli 


when  the  tendo-Achillia  alone  is  shortened; 
sis  of  the  tibials  and  rontraction  of  ralf  m 
neovalj^u.s  {Vi^.  547)  frum  paralysis  of  cal 
raneoeavits,  when  the  os  calcis  is  in  straig 
sole  is  contracted  (Hollow-foot,  p.  f>95). 

In  many  cases  the  distortions  occur  ai 
and  locomotion  is  secured  only  with  crutch 
impossible,  Fig.  54S  shows  a  boy  who  had 
fourteen  years.  After  mid ti pie  tenotomies 
muscular  development,  his  condition  two  3 


DIFFERKXTIAL  1)1  AtiNOSIS.  613 

and  five  years  later  he  wiis  able,  with  the  asHlstancc  o(  apparatus,  to  walk 
ive  or  six  miles. 

Differential  Diagnosis.^ For  the  praper  inspection  aiifl  diagnosis  of  the 
late  deformities  and  the  method  of  locomotion,  it  is  absohitely  neres.sary 
that  the  ehild  he  examined  naked. 

CEREruiAt  SPASTIC  PALSY  IS  marked  hy  ineoordinate  museuiar  move- 
ments, sometimes  choreic  or  athetoid,  indicating  lack  of   central  eontrol, 


Fio.  54vl,— ElahgutiiD-i  of  trorhantrr  minor  from  action  of  p»tm»  mnatilm  in  a  eaae  wlticra  alt  tht  ttugh 
muj<rU'?  weri^  IKirrtlvMil  iiit*l  H«».vioii  m'uh  fu'rotnt>li'<1ic^)  t»y  lli**  tjcJulraLMion  of  the  pium^. 

while  in  infantile  spinal  paralysis  contraction  Ls  feeble  or  absent.  In  the 
former  the  limb  is  of  full  size  and  muscles  rigid;  in  the  latter,  atrophied. 
Reflexes  are  exaggerated  In  the  former;  feeble  or  absent  in  the  latter.. 
Intelligence  is  impaired  in  the  former  in  degree  vurying  from  slight  defec- 
tiveness to  full  idiocy;  normal  in  the  latter.  Paralysis,  hemiplegir  or 
paraplegic  or  diplegic,  is  present  in  the  former;  in  the  latter,  one  leg  is 
most  frequently  affected. 

Cerehhai.    paralysis    from     hemorrhage    after    whooping-cough    or 
meningitis  is  usually  hemiplegic,  and  sometimes  involves  the  face.    Tendon 
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reflexes  are  increased,  muscle  atrophy  is  not  as  marked  and  more  or  less 
spasticity  is  liable  to  follow.  In  cerebral  palsy,  electrical  reactions  are 
practically  normal;  in  infantile  spinal  palsy  they  are  lost  in  the  permanently 
atrophied  imiscles. 

In    TRANSVKKSK    MYKLrilS    aiul    SPASTIC    SPINAL    l^AUAPLECJIA    SensatioQ 

and  motion  are  both  lost. 

Ckrebrospinal    Meningitis,  —  During   the    acute   febrile   stage    the 

f*ymptonis  of  the  two  diseases  as  to  convulsions,  stupor,  etc.,  may  be  quit« 

similar^  but  there  is  no  opisthot- 
onos in  anterior  poliomyelitis. 
I^pinal  puncture  will  show  the  ba- 
cillus. The  paralysis,  usually 
hetniplegic,  will  generally  recover 
without  atrophy. 

Paraplegia  from  Spinal  Ca- 
KJKs. —  Kyphosis,  increased  reflexee 
find  bilatei'al  paralysis  will  be  present. 


FtG.   5-C4.  —  Piirril.N'hr    l>iH"k-kfUM»,    p<»sii*rit>r    liijji- 
oiPiiLi  sirftrlitMl  mill  |jorn^>  ilefonue*!. 


Fio-  545.— Ill  fan  tile  i^pinal  paralysis  reattlttnit. 
in  taUpei!!  valgum  in  riKlit  lu»t,  equinut'^aruit  in  left, 
with  bMok-kne«. 


Rhioumatisal — Even  in  the  early  stages  no  symptonis  warranting  such 
a  diagnosis  will  b.^  jirescnt  save  muncular  tentleniess;  all  other  symptoms 
of  rheumatism  will  be  absent.  In  tlie  later  stages,  the  paralytic  symptoms 
arc  positively  distiru'tive. 

Joint  inflammations,  other  than  tuberculous,  have  sufficiently  definite 
local  symptoms. 

Diphtheritic  Paralysis. —As  even  a  slight  infection  may  be  followed 
by  paralysis,  the  history  shoulil  be  investigaterl.  The  paralysis  is  usually 
slowly  progresaive,  nut  sudden  in  onset.  Atrophy  is  not  marked.  In- 
fantile spinal  paralysis  may,  however,  occur  in  the  course  nf  or  following 
diphtheria. 
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NvriUTis.— Nottiitb  u  not  commoii  m  ehildit^n.    Thr;  imtial 

kr  Ui  thiit  of  Irtfantilc  »puuA  ptLTw\y\d»  m*  rrganit  tiiu«clr  tciide! 

f  but  thp  «i*nn)ttvencw  u  more  peniiiilent* 

spiLHation    and    motkin   mtm    bolh    alu»ird. 

RiOKBT!*,  —  In  llw?  caHy  vtAges  of  v 

sneral  temlerneaa  cif  the  boms  la  (oxiu 

indbpi>«ition   to  move  thi^  h^ipi  ratbrr  than  u 

raiyfiia>  and   npflexea  ikve  normal,     t'neuclopa- 

lyalii  can  U*  iU*ivviei\  by  iiinchinjK  or  pricking. 

Odistetric   pAiL&LTfttA— Birth   Vnlsy, — TTw 

hiHtor)'  of  paraJy^  from  birth  anil  thc»  Inftr* 

quency  of  arm  paralyiiia  alone  in  infantile  s^imd 

klysis  are  lUiitincUve  dia|(no0lir  «ytnpUMt\». 

pAflALYjfUll     KHOM     SkRVK     InJIUV.  -^  Thi> 

I  Variety  haa  a  d<  i^tory,  and  motion  an*! 

laeiUHUioa  are  bt>ti.  uni. 

PaEVDOHYPKRTKorttJC  PARALimtA  and  Piia- 
iivE  ui;jiciTi.An  ATRorMY  only  oct*ai4onaUy 
ir  in  €*hildn*n  (p,  (MSO). 
TciiBKiTvunH  Hi  I'  f^  ucr 

'id  a  Ump  «rill  call  atti*nu  ..  ..  ,i ,.-h.uI 

the  hip;  examination  of  the  naked  body  ahown 
r'     '  Im  an«l  fW*xioo,      ^ 

«  . 'h.    In  jnfnntUr 

linal  paJ'^y  th<*n^  will  in!  rrlax^ 
^ter.  thtrkemn);  and  fixation  in  L.»r  -,.^  «.^    „...    -   , 

roNuKXIlAU    AlALr«lllMATl0^f    AT    HlP^ — Aifc   ihi* 


b 

aad 


la  not  dia- 


thorauw 

may  hc»  tir^lr«i  t«' 

iif  limp  -"-'  '  dly  v., 
hai«  Iw**  '»ketL 


u 


Thp  nhortcninie  of 
m(  ihetr  r, 

normal 


AilM^th}     ul 


I'T'  an 


ill    |F»i«-ij(j 


ntn»phy     of 
fieri rical  rr-   ' 
li^i).     Ill  ' 
infantile    »piu*i 
itiii^lfn  will  b(*  I 

Proinoito.— ri 
itiitu3rtanl  matter  i 
ffuriQeon,  The  p*ralyaii  Kldom 
a(ierMmdAys.  Immediate  <)e«Ui«xccpi 
in  epidemiea  la  mm  and  many  ean»  five 
to  old  a^.    Certain  gnrnpa  of  muadiia 

—  powvr,  others  will  peraiaAently  atrophy.     Iw — --^  

ly  experied  at  the  end  of  (wo  montK*  and  ti 
T  {>ro}4«r  treatment,  uill   motlniiB  for  warn  or  two  yran  uuder  %\m 
Imulu-  of  pn^iM'Hv  rr^irtitiili^d  toronvotlon.  maaiacr  tkiul  el^rtriritv      fithoft* 
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emng  of  the  limb  is  to  be  expected  from  de 
niuacle  atrophy.  DeforniitieH  can  be  largel 
under  the  direction  of  a  careful  orthopaedi 
The  reaction  of  the  niuacles  to  electr 
element  as  regards  prognosis  and  diagnosis, 
show  diminished  faradic  irritability  even  aft 
two  weeks  response  is  permanently  lost.  1 
hibit  contractility,  gain  may  be  expected 
massage  and  electricity  should  not  be  abf 
tary  or  electrical  contraction  is  present.  Mi 
frequently  can  be  restoi-ed  in  an  entire  an: 
a  large  extent  in  the  leg.  Under  a  galvanic 
muscles  will  respond  more  slowly  than  not 
permanently  paralyzed  muscles  the  normal. 


Fia.548.— PnmLvflt't. 


>f  foijrt<»<*Ti,   wlio  liml  r. 


AVvi 


formula  will  be  reversed  and  the  closui^  of 
tive  anodal  pule  will  give  a  greater  contract 
negative  cathodal  closure,  thus  giving  the  re 
degeneration,  A  muscle  that  fails  to  respond 
faradic  or  galvanic  stinmlation  at  the  en^ 
months  is  probably  |jennanently  tlisabled. 
reaction  of  degeneratitjn  is  assuretl  by  the 
expert  and  if  only  AN  CL  C  electrical  rcactio 
voluntary  contractility  is  lessened;  but  stretc 
strain  is  removed.  Efforts  for  the  restoratio 
be  abandoned  as  long  as  gain  is  noticeable.'  ] 
tion  and  deformity,  the  proper  treatment  i 
a  crippled  suffei-er  condemned  through  igno: 
less  existence  in  chair  or  bed.  By  judicious, 
prticedures,  followed  by  mechanical  suppo; 
muscular  exercises,   the   author  has  often 
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walking,  ev«ii  numy  wBm,  after  bdiMj;  halpiew  oo  the  floor  for  ten  or 
more  yean.  Fi$.  550  ihowv  tlie  ro«ult  of  the  apfxliraiioti  of  ■urfer>'  ia 
the  cam  of  a  totally  oaeksffi  pair  of  lap  Men  in  Fi^.  SM,  Walkings  ^tb 
Die  aid  of  braras  mibaeqtieiitly  becamo  doddodly  ci)mft»rtablr.  To  mnuh 
tlie  development  of  hope  and  ambition  m  tbe  faees  of  Ibeee  unfortunalegi, 
aa  tbey  roalixe  that  tbey  am  no  lonBPr  belplew  clapeiid«ita«  ui  graal  teward 

lo  the  aorseaD  for  the  long  mantha 
of  tinrrjwtng  raw*  nM*«»ary  to  ac<>on:i* 
plUh  f  hi«  improvf*nM»iit  Tlv*  ruin  in 
pi  irntlil  n:  '!• 


Hi*  a^il  of  aiii^Aifit  aflw « > 


Trealmrfil. — I.  Itrf 


'/  4  v*iliijitar^- munruUr  exerrtsefi. 

2.  Pn?'-.  i.  — imt%-. 

(a)  ^ 

(b)  Mcctuuucal  applianren  and  apparalUf . 

3.  Operativf^  tPDalmrnt. 

L  RlvroftATtOK  or  Fi^kction.— In  the  febrile  initial  «la|De  every  dia- 
eoTemble  raufe  iibould  be  invefrtigaUKl  nml  rrmo\^l  Priniarily  the 
alinM»nur>*  ranal  muM  be  eleanaed  to  irlie^T  autoinfeetion,  IJirnul, 
genital,  rrdal,  gaiine  and  any  wuree  of  teflpx  irritatifin  •hoiUd  be  ror* 
laclod.     The  eondhioD  of  an  infant's  gxtmft  eapceiany  demands  att^^ntion. 

An  acute  hemalocBfioitf  m3relitui  rrf^tiiTv^  perfect  real  in  the  pmme 
portion  with  dr>'  rupn  or  Paciuelin  ra  the  [vpine  and  ergot  and 

Inoandea  internally.    No  eiryrhnia  it  giv* ;.  v<m..«  mur^  h.*^.  iji  t|^  diveaM. 

The  cvniv  medirine^  late^r  that  wilt  anabit  in  ah^  >^^ill  be 

arwttir  and  merrury,  in  very  minule  doMa,  long  eoniiiimd. 
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(a)  Massage. —  Gentle  oil  massa^ 
commenced  as  soon  as  mts^cle  tendernes 
first  is  to  be  applied  for  a  few  minutes,  thei 
rest.  Systematic  stroking,  kneading,  fii< 
continued  for  months  or  yoars  if  there 
from  an  electric  pad  or  biill>  or  other  mi 
is  in  bed  will  ^ive  much  roiufort.  Later, 
limb  will  require  extra  warm  clothing  Jj 
will  always  be  poor.  ■ 

Increased  blood  supply  and  nutritio^ 
boot  of  former  days,  or  by  foot  clipping  a| 

Electricity.  — The  chief  value  of  i 
stimulate  nutrition  and  induce  muscular  c 
temporarily  of  vohmtary  motion.    The  cum 


Vui.  Afid. — Mncliitj?  for  viijs-iitili*  fHedou  maHsanc,  nin  by  electl 

»iti|  >jnne  cau  b«  Ireate 


strong  to  give  pain.  Preferably  iiiikl  fara 
response  is  secured,  galvanism  is  to  be  tried, 
response  to  either  form  of  current,  both  maai 
eontinuedj  often  for  more  than  a  year.  To  t 
correction  and  manipulation  of  any  developin 
(b)  G  y  m  n  ji  s  t  i  c  a  n  il  V  o  In  n  t  a  r  y 
—  Voluntary  muscular  exercises  are  especial 
time  and  means  permit,  mechanical  vibrat 
movements,  as  provided  in  a  w^ll^quipped  • 
152,  p.  235),  ai-e  of  the  greatest  advantage  in  si 
and  contractility  to  the  weakened  fibres.  Tb 
by  these  methods  even  in  later  yeai-s  and  espei 
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of  deformiUc»»  ts  ioanri*Uouti.    Tht*  Sebulth<!M  and  Zandi^r  jiiAchinw 
and  Swediab  movrmenui  an*  v<»n'  benrficial.' 

A  vibrator)'  maehine  run  by  an  electric  motor  u  »eii  in  Fi^.  &52. 
Such  a  tuacluiu!  saves  the  stn^nf^h  tif  the  itutrurtor,  and  |irmiiu  twti 
patienta  to  be  tmat«d  at  i^m^  Antiw  tinr. 
Amui,  handi),  leg)B»  feet  and  hack  ean 
fe^cive  vibrator>'  itia«nngt'  by  thr  tunny 
<lt(Ten^nt  nttachnientn  rotinected  to  thi- 
appUanre.  Other  niarhines  for  de\t!i- 
oping  arm  and  leg  muitclca  are  givrti 
on  p.  1235. 

At  tho  Um%'i»r!«ity  Honpital  Gym- 
na«ium  i!iplection«  an?  made  from  the 
prescj-iptioQ  itemized  on  p.  20S  n^ 
applirabli*  lo  l)i« 

For  young  f  he  helpful 

elrmivnt  of  play  niUHt  he  «i*c*uitMi  lo  imluoe 
voluntar>'  mii»(*ular   mo%i?m£Dt«  to   the 
Umbfi,  no  better  appliance  than  a  apriiii^ 
»wtng   (Fig.  oo3)    ran   be  found. 
conflbttH  nf  a  (teat  or  chair  iKith  rain* 
In  which  the  chihl  ran  be  hi^d  luifely  b\ 
lit  raps  and  be  amujied  for  houni.     Thi*< 
ehair  ia  sujipended  from  the  Lviliitg  h\ 
•pring*  MO  arrangDtl   tluii  the   i 
just  ioiieli  ihB  floor.     In  a  vu , 
time  tlie  child  wiJ]  diacovrr  that  hi*  car. 
propel  htmMelf  by  pushing  vr^^-  ^      '    - 
Apparently  uaeteM  miuieJe* 
ireftop  and  walking  uill  hi 
Loeomotion  ran  be  utimulai'  .  ^ 
U9ie  of  a  '' baby-tencler  **  or  ol  a  wheeUnl 
crutch  (Fig.  554),  or  by  vupport  in  leather 
jaeket  in  an  overhead  »uii|)enMon  tnilWy 
(Fig.  I52»  p.  2:iTt),    The  varitMti^  vibral*>r>* 
and  voluntar>*  foot  machinefl  am  aluo  ver>' 
lti»ltd  (p.  26H).     A  hickory  Apringlmard. 
auppurted  at  ehber  end»  will  be  foun<l 
imt  of  the  mortt  naeful  as  well  aa  tht 
moat  popular  of  nurirr>'   paraphrnialia 
for  paralyaed  or  for  normal  chddn^n. 

For  paralyied  arroa,  a  valuable 
devdoprr  of  mtn^rlea  In  chlldivn  and  a 

cheap  and  (KipuUr  amoienieni  otay  be  fumiahed  by  an  onlinary  rope  and 
boanl  airing.  Fn»m  the  top  nupfMirting  beam  of  thi.>«  fwing.  wooden  armn 
COB  foot  in  length  an  naUed  at  right  aagloa.    From  the  enda  of  these 


•rorgmnJitail 
■aoA  of  CMIiln>n,  Kr«Ui«'a 
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ar*^  passed  strong  cords,  to  be  attached  to  hollow    wooden  hand-pieoe«' 
eliding  up  and  down  upon  the  ropes.     By  pulling  upon  these  hand-pieces, 
the  child  swings  liimself  and  daily  gaina  arm  power  (Fig.  555). 

A  stationary  bicycle  with  pedals  to  which  the  feet  can  be  strapped! 
affords  a  pleasing  therapeutic  machine  (Fig.  L53,  p.  236).  This  is  at  firBl 
propelled  by  an  electric  or  water  motor,  to  be  followed  by  voluntary  leg' 
power  as  soon  as  muscles  strengthen.  Perambulators  and  tricycles  also  are 
used.  A  more  expensive  but  helpful  machine,  on  which  both  arms  and  legs 
are  developed  as  the  propelling  power,  is  a  miniature  merry-go-round  for 
outKjf-door  use. 

2.    pREVENTiax    OF    DEFORMITIES. — {a}  SpUuts, — Measures    to 
prevent  the  to-be -expected  deformities  should  begin  while  the  patient  is  in^ 
be<L     Jmlson  recommends  the  rccumlx-nt  position  lor  more  than  a  year 
during  the  period  of  rccession,  to  pri'vent  deformities  because  these  defor- 


Fia 


5JV4.^''rutche«  ppected    <»n    lj»b.v-<*nnch    frame  and    wlipel*.     Evcellent    far  aiisisting  loeorootlOQ 

fet'lili*  pural.i'TiO!*. 


mities  occur  eight  times  as  frequently  in  the  lower  as  in  the  up|>er  limbs. 
The  (^ommon  occurrence  of  foot-drop  demands  that  the  weight  of  the  bed- 
clothing  and  the  influence  of  gravity  shall  not  stretch  the  weakened  anterior 
tibial  muscles  at  the  ankle.  A  bed  hoop  or  cradle  and  a  light  felt,  leather 
or  metal  right-angled  splint  will  maintain  the  position  of  the  foot  antl  permit 
removal  for  massage. 

(h)  Mechanical  Appliances  and  Apparatus.^  Mechan- 
ical treatment  is  most  valuable  as  a  preventive  of  deformity  both  before 
and  after  operative  relief,  but  it  is  cruel  to  attempt  for  weeks  or  months  to 
stretch  a  strong,  contractured  muscle  and  tendon  by  braces,  w^hen  a  simple 
tenotomy  will  easily  and  painlessly  remedy  the  tlistortion  in  a  few  minutes 
and  witl  improve,  not  le.'^sen,  contractile  power.  Objection  is  often  made 
to  braces  that  they  produce  atrophy  of  the  limb,  the  fact  being  overlooked 
that  atrophy  i^  a  constant  result  of  the  disease  itself.  Properly  constructed 
apparatus  should  not  interfere  with  circuhition^  and  its  employment  will 
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oft-eu  pn>voiit  givAt  <listortion  of  Ixmrs.  Ug;iiii('iit>  umi  iiium1i>*>  liviTv 
brHC<;  ^»ll<>ulll  }x*  ciimfully  iidjustiMl  by  tlu*  surpM>ii  llitll^f•lf  with  U*iuliiif; 
in>ii.s  (Figs.  .'>.'»<)  !iii<l  (HO,  p.  V}7li).  As  s<M>n  zis  walkiiii;  i^  iMiniiiu*n('fHi,  ankle, 
kiiCH*  aiul  hip  iiiiisl  U*  rlns<*ly  \v:itch«Ml.  \v<':ik«'ticil  iiiur*r!r?.  iii:L>sjiKi*(i.  ron- 
trurtiiig  OIK'S  iiiunipulatiMl  and  stiY*trlu>il.  <l('viatiiin>  ar  th«'  ankle  pn'vrntnl 
by  <Mpiinus  or  rah-annis  stop-joints,  inwanl  «»r  nutuaiil  vari*-  nr  valjiir 
t<?n<lon«-i<'s  supp<»rt«Ml  by  ui»rights.  patU.  vxr..  ami  ini  n-a-lni:  bark-knw 
rontrollcd  by  a  slop-joint.  Klastir  (Fig.  .'>"»7 »  or  >pri!iL'  :i--i*ianiT  to  weak- 
mod  niusrlcs  i^  iN'ttrr  than  ti\r<l  >upport.  a^  cm-ix  i-rii-i>iira::«*iii«-nt 
rihould  In*  ;:ivtMi  to  voluntary  action  and  i<>  (■ipiali/:iti<»n  «ii  niu-rh^  baiani-*-. 

No  dt^linitf*  outline  ran  Im>  fornnilati-d  for  th«'  iiin«trii<-ii<»ri  nf  apparatiin 
oxi*(*pt  that  it  should  U*  individually  and 
niec'hanically  planned  l»y  the  surp>on  after 
a  ran'ful  insiHTiion  «>f  the  loeoniotion  of  the 
nutle  chiltl.  after  whirh  lie  ean  deride  as  tt) 
the  niuseles  that  iv^^d  as.'iistanre,  the  <ine.s 
that  an'  liablt*  to  rontraet.  and  the  distortions 
of  b<ine.  ligaments  and  joints  that  will  pndia- 
bly  Ih'  produ<-rd  by  faulty  weight -Iwarini;. 
Nothing  .should  U'  h'ft  to  the  instrument 
maker  except  the  carrying  out  of  the 
mechanical  {tort ion  of  the  surgeon's  plan. 

Ini*<piality  of  the  length  of  the  lindis  i- 
eorn'cti'd  by  cork  elevation  ti»  pn-vent  lateral 
curvatun*  tif  the  spine  and  jM'lvic  tiltint:. 
Thi'  rhief  advaiitam-  «>f  apparatus  i>  in  po-t - 
ojn-raiive  -.upjHirt.  Then-  an*  few  limb-. 
«*ven  of  llail  le;:*.  from  the  hip.-,  that  cannot, 
after  pn»iHT  ■•urgii-al  can*,  and  a  ui-<'ly 
con>tr»ii'fed  apparatu-.  U'  niadr  to  taki*  >oimi- 
jiart  in  .-MMMiiiHi:  liMninotion  ijii:.  .">."»s^. 

Tlollry  >l|-|Hli-inM  il'li:.  1")-.  p.  'JiCi  ■  nr 
wheel  •rnfili  proi;ri"»-iiHi  ( I'li:.  .'>tin«  will  >tiiii- 
ulat««  iMii-i'lr  :ui  iMn"  :iijd  lumdietl.-  of  >o-ralli  ■! 
hf»|i«'I«'^-.  r:i».i-  r:iii  In-  irraduallv  advaijti-ii 
froii,  ili:tir-  <|  i.;.  ."i.'i'.Ji  to  niiiihe-  (li::  .t^J. 
p.    I.'»'"»  .  I:"1M   «i  ij!  i|j»--  T«i  i-ahr-  alid  Irolc  •  .iiif- 

I  i.r  i-.i:!.!'!!-!*'  p;ir:ily*i^  I'f  tin-  •|U:iilii'i|'>.  ■; 

thi'    k!:i'<"    M.:t\     Ih-   t#-i::)«i  irai  ilv  i!n|iio\  ni    \\|t!i   .,    1 


'\  .*!. 


a»To--     T|;i- 

i'ii\iri'ij  -'f 
iipji-r  •■•Iji- 

Ih-  a\  I'i  it  'i 
inil\  .1  !._!. 
rar-lv  !.  ..: 


l'!'-i:T    l^i   tin     knetv       riie    Vfr\     .''■.•:* 
"■;    \'::V.'\    U-li;i..i    ti.«-    iip|*'r   n  -;•■::    ■  !" 

I"  :.'    -!i::l.ll\    oiMiiiril   !■•  :i\".-.    ;•;■. 
I    ^.'  i.:«M»;\    :i-  ?••  'lit   tl.i-  i-Ii''!.  '  J 
by  11-;:.::  in  pij'-i*  I'l'  *'«-ri  ;i  lir.--;  --•'.i 

-•ill  |i«i-.TrM«'r  ari  h  nrar  t!m-  -.i.ii 
'.'.f  1..I;'    ::..i\    U-  *ii|i|ni!Ti  li  b\     v  i::.:;  • 

;"L!i»  ■    I'V   b\    T\\ii   ahli-rior   -?« li    .x'.i: 


j«'ii.'  *  at 

!■  .«  kllllL' 

•  itii  aiiil 
-!..i.i.:  ha\f  it- 
•  I.  ^^  :l.i-  -km. 

.1*  I:"'.  .in«f    lall 
.  jf.   b:^Iid.  with 


■     !  • 

-  ■    i ' 


'•••I     I'F  by 
lIiti-r|Mi:^'d 
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elastic,  or  by  a  posterior  spring.  These  ; 
the  clothing,  to  avoid  a  straight  leg  when  s 

Stretching  of  a  contracted  knee  by  £ 
mechanical  device  (Fig.  485,  p.  524)  is  pain 
omy  of  the  hamstrings.  A  Thomas  calip 
good  crutch  (Fig.  473,  p.  515)  if  a  bandage 
and  behind  the  calf,  and  if  muscles  are  su 

A  temporary  locking  and  unlocking  • 
operation  is  a  leather  body  and  thigh  supp 
uprights  extending  from  the  shoe,  or  a  con\ 
(Fig.  429,  p.  480).  The  steel  pelvic  portior 
be  removed  as  soon  as  the  child  is  able  to  si 


Fio.  550. — Bending  irons  for  adjustment  of  steel  apparat 


on  his  knees.  A  higher  body  support  may 
are  also  paralyzed  (Fig.  5G2) ;  or  stiff  corse 
buckled  leather  band  passing  from  one  upri 
in  lessening  })ressure  ui)()n  either  a  varus  or 
broad  T-strap  can  be  vised.  Knee-caps  for 
knees  are  b'^st  made  of  large  leather  pads  (F 
Acquired  back-knek  oh  genu  kecur 
as  the  result  of  infantile  spinal  paralysis  thar 
neglected,  especially  when  the  hamstring  m 
extreme  stretching  of  the  posterior  ligaments 
disability  great.  No  operation  save  that  of 
relief,  but  a  stop-joint  with  shoulder  will  pre 
beyond  the  normal  line,  which  normal  line  i 
the  straight  position.  A  feeble  back-knee 
prevented  by  a  four-inch  posterior  trough  of 


OPERATIVE  TREATMENT. 

Paraly^ia  of  tnink  muBclen  will  require  loalher  or  nttei  suppoitA^  m  in 
BpinaJ  disca^»  (Fig,  219,  p.  279), 

In  parol ysitf  of  the  anu,  tfupporl  uf  the  eltx»w  by  a  eUiik  will  leaen  thm 
Itftivtchlng  of  shoulder  kigmtnirntA  and  arm  mtiaelM. 

Foi  '  r  the  shoulder  with  pemiaaenl  lois  of  powvr  tnm  dttef 

anterior  ih  or  from  birth  pal»y  ^i-ith  ovi*r»tiffleldfiK  of  Ihe  ddloiiU 

Silver*  recommends  fixation  of  the 
arm  for  nx  or  more  monthit,  with 
mipination  of  the  wrist,  flexion  of 
relbow,  outward  rotation,  abdurtion 
•mod  elevation  of  the  humerus.  Jone4i 
ieeomnu>nd$i  removinfc  a  diamond 
duiped  Hap  of  t$kin  and  the  nuturing 
af  the  forearm  to  the  arm  tn  the  flejced 

ixwltton,   to    prevent    vtretching   ol  ^fekr      .^^^\ 

brachtalifl  and   biceps  muscles  with  ^^^    ^^^^r  ml 

conaequent  relaxation  and  {laralyaU^ 


-^mA 

In  wrlfft-drnp,  rlaatJe  e\               -trap*  may  \w  AtiAeKfwl  «n  tf«Aih«*r  arm 
and               xx\\f,  or  a  mr                                                                                    'V 

uuuiipulativt                                             r^ 

ill  tba  ptT^vcntion  of  clef •                                         y ,  the  cm                           ^n 
haa  mo«t  fnKpj      '     ^                       nr  utipei'ied  aod  r\tr»                      tia 
prvMlunetl  by  y^^                                 tp,  knoa  aod  ankle                          uf 
akillful  operative   mra^                               ^nutrabte  and  <                              J 
rfiould  never  be  denkHl  r-  ......              . .  who  have  rraaon^.  . .                      «. 

Ai  ilhwunad  tmder  progncMib  (p.  015),  it  is  inhuman  to  eontlrmn  v.              n 

Orlk 


nWVk 


tu. 
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elastic,  or  by  a  posterior  spring.  These  joints  can  be  unlocked  beneath 
the  clothing,  to  avoid  a  straight  leg  when  sitting. 

Stretching  of  a  contracted  knee  by  Stromeyer  screw  splint  or  other 
mechanical  device  (Fig.  485,  p.  524)  is  painful  and  useless  until  after  tenot- 
omy of  the  hamstrings.  A  Thomas  caliper  walking  knee  splint  makes  a 
good  crutch  (Fig.  473,  p.  515)  if  a  bandage  is  applied  in  front  of  the  knee 
and  behind  the  calf,  and  if  muscles  are  sufficiently  strong. 

A  temporary  locking  and  unlocking  device  for  use  at  the  hip  after 
operation  is  a  leather  body  and  thigh  support  that  can  be  attached  to  the 
uprights  extending  from  the  shoe,  or  a  convalescent  hip  splint  may  be  used 
(Fig.  429,  p.  480) .  The  steel  pelvic  portion  of  an  apparatus  should  always 
be  removed  as  soon  as  the  child  is  able  to  support  the  pelvis  while  standing 


Fio.  550. — landing  ironsi  fc»r  B(lju!«tment  of  rtecl  apparatus,  also  pocket  instnimcnts.  (Younc.) 


on  his  knees.  A  hijrher  body  support  may  be  added  when  trunk  muscles 
are  also  paralyzed  (Fig.  502);  or  stitT  corsets  may  l>e  used.  A  laced  or 
buckled  leather  band  passing  from  one  upright  around  the  leg  will  assist 
in  lessening  jiiwssui'e  upon  either  a  varus  or  valgic  pail  at  the  ankle,  or  a 
broa<l  T-strap  ean  ho  used.  Knee-caps  for  anterior  support  of  weakened 
knees  are  b'^st  made  of  large  leather  pads  (Fig.  56^5). 

AcQi'iRED  iJACK-KNKK  ou  GENU  uEri  RVATrM  IS  much  moie  common 
as  the  result  of  infantile  spinal  paralysis  tlian  of  rickets.  When  it  has  been 
negleeted,  esjx^eially  when  the  hamstring  muscles  are  greatly  relaxed,  the 
extRMue  stretching  of  the  posterior  ligaments  of  the  )uHV-joint  renders  the 
disability  givat.  No  ojx^ration  save  that  of  arthrodesis  promises  hope  of 
relief,  but  a  sto]>-joint  with  shoulder  will  prevent  the  knee  from  extending 
beyond  the  normal  line,  which  normal  line  is  five  degrees  of  flexion  from 
the  straight  position.  A  feeble  back-knee  can  also  be  supported  and 
prevented  by  a  four-inch  posterior  trough  of  leather. 
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to  a  hopeless  existence  when  a  few  moments  of  surgical  help  and  a  few 
months  of  patient  after-treatment  will  readily  result  in  a  self-supporting 
And  mentally  elevated  individual.* 

The  object  of  surgical  treatment  is  to  bring  feet,  knees  and  hips  into 
such,  line  of  weight-beftring  that  either  with  or  without  mechanical  support, 
walking  will  be  possible.  In  all  severe  cases  of  deformity,  surgical  treat- 
ment should  precede  mechanical.  Surgery  can  do  far  more  in  a  few  minutes 
to  correct  the  deformities  following  anterior  poliomyelitis  than  can  be 


Fio.  559. — Wheeled  chair  with  lower  portion  divided  to  secure  straight  position  for  one  leg  wUhovk 
interfering  with  the  other.    (Bernstein.) 


accomplished  by  months  of  painful  mechanical  appliances.  No  one  should 
be  permitted  to  pass  a  crippled  and  handicapped  life  of  suffering  until  a 
thorough  examination  of  possible  powers  of  locomotion  has  been  carefully 
studied,  with  body  entirely  bare.    Success  depends  upon  the  judgment  and 


'  Willard,  Infantile  Spinal  and  Cerebral  Spastic  Paralyses,  Articles  in  Bryant  and 
Buck's  Amer.  System  Surg.,  vol.  2,  p.  487;  Trans.  Amer.  Orth.  Absoc.,  iv,  382,  vii,  326; 
Araer.  Jour.  Med.  Sci.,  May,  1891,  470;  Tenth  International  Med.  Congress,  Berlin,  1890, 
Band,  iii;  Trans.  Penna.  State  Med.  Soc.,  xxvii,  361;  Arch.  Fed.,  xi,  666;  N.  Y.  State  Med. 
Rep.,  1894,  226;  Pediatrics,  i,  193;  Phila.  Med.  and  Surg.  Rep.,  Ixxv,  491;  Phila.  Med. 
Xews,  Dec.  19,  1891,  697;  Intemat.  Clinics,  1893,  iii,  207. 
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ecintmctiuu  uf  tlii?  muM^lcMi  nn«l  faifcui  briciw  the  anlrrior  aupedof  spUuius 
pmcQM  of  the  lituni  or  from  alxluctbn  (Fi|(.  S37.  t>.  008). 

Myolor        '    '  vagiiuD  foaiarin,  uf  ^l  ■      *    *   ^     rvrtoi 

femf)n:4,  of  I  :  of  tbefama  ran  be  -  iittsly. 

The  («kin  is  drawn  tar  inward  \jt^(atr  t)ie  [lunrture  U  maiie,  in  «>nk*r  ta 
nsmove  i\w  wuund  affor  iu  rrtracUon  m  far  a«  poimiblc  from  the  urin*ry 
organs*  The  tenotome  must  be  atmnie  luiil  ha^i*  a  luux  imttinie  face  (Fi^. 
5H4,  K),    Th«  *»nly  liiingtr  'iral  nt-rvw 

which  lies  to  the  outer  Milr  '•  Uh  0ttu»- 

tion  \s  ma^kt^il  by  thi^  tion«t*  faAcml  mntrmrtion.  for  thtip  nrA»on  i(  la  mnmo^ 
iinwH  boil*T  to  divifli?  the  niusrleii  by  an  opf*r  '»*-"'»•  ■■-  *-t-TTteil  V-«liaped 
incbiion^  to  rearh  any  ronlmrlrfl  tiAitie.     W  u  of  tlie  pacNM 

or  the  rotntoh*  «f  i  ne  diyUioo,  Una  ojk  j  n  ia  of  couiv 


In  oru' 


author  micn!«tfuK 


1  a  contnu'ted 


.^Lmww.  ■»«>*»  pt»^ 


C^fWiQil. 


pacMui  Intraperitoneally  durinf;  An  atidonunAl  aorticin  for  tubal  tuberruloisa 
disMi».     The  1:  of  the  Uiopaotaii  ^i*  leMer  troehaater  mmj  ba 

TOAehid  from  I  n<{  ih«  tmrhunt  niiaele  fie|mni(#d  by  ehkel 

aadkni/e,'   Afi^  'f^nakm 

mttfi  be  maiir,  1  ..r.  -  -    -  sy  fcx- 

ing  the  opposite  Iric  upon  the  abdomen  or  by  i\.  r  upom  hia 

face.  Cait^  must  be  taken  not  to  Hfain  the  aaero  luac  ii^pini^'nij.  A*  Ummv 
hip  myotoiuirs  are  nearly  always  done  In  eaniweiion  with  npeialifMia  upoa 
both  knee  and  ankU%'  the  heavy  plaaler-ol*Parui  ouHa  af«  uauaJty  luffirirnt 
to  if^tain  the  thi|sh  In  dtndieht  line,  Wei|jtt  »fi'1  tmn-i  <%xteniiion  may 
iometiroe«  be  employed  to  advanta|cr      The  wi*  wr  the  auteiior 

tfopeiior  ^<'  nicefli  alter  Meetion  i     '  aomd  by  catful 

imliirBi  an*.  ^d  with   annotated  niioii.     The  blank 

•paee  ia  obliterated  by  a  sterile  (piuie  pad  and  hrm  ifiitra  bandaiee. 


Jonr.OKk 


IfOi.  147 
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operative  skill  of  the  surgeon,  the  subsequent  care,  ami  the  protection  aad 
education  of  the  musples.^ 

3»  Operative  Treatment. — (1)  Tenotomies  and  f cT^riotomies ;  (2)  m^'- 
otomy;  (3)  fomhle  correction  under  ether,  manual  and  instrumental; 
(4)  open  incision :  (o)  tarsectomy;  (0)  excision;  (7)  osteotomy;  (S)  arthro- 
desis; (9)  bone  lenja^thening;  (10)  tpndon  shortening;  (111  ten<lon  trans- 
plantation;   (12)  nerv'e  anastomosis. 

(I)  Tenotomy.— Subrutaneous  tenotomy  was  |>erfected  by  Stromeyer, 
adopted  in  England  l>v  the  enthusiasm  of  Little  and  introducetl  into  the 

United  States  by  Mason  and  Detmold,  IJttle, 
a  victim  of  acqnii"ed  talij>es  equinovarus  from 
anterior  poliomyelitis,  submitted  himself  to  the 
operation  when  an  adult  and  from  his  efforts 
ha.s  arisen  the  Royal  Orthopaedic  Hospital, 

The  technic  of  (1)  tenotomies  and  FAScr- 

OTOMIES,  (2)  MYOTOMIES,  (3)  FORCIBLE  CORREC- 
TION, (4)  OPEN  INCISION  and  (5)  tarsectomy 
for  acquired  deformities  of  the  foot  and  ankle  is 
similar  to  the  methods  deseril^ed  under  Talipes, 
uiul  tnay  be  consulted  on  pp.  G74-G'SL 

When  simple  tenotomy  is  required,  local 
anesthesia  may  be  employed  (p,  21  )♦  especially 
if  acetone  is  found  in  the  urine.  In  the  majority 
of  cases  forcible  correction  will  also  be  necessary 
and  a  general  anesthetic  is  desirable  especially  in 
young  children.  Nitrous  oxide  gas  is  excellent. 
Forcible  correction  while  under  the  influence 
of  fhe  anesthetic  is  more  humane  and  spieedy 
than  when  accomplished  by  meohaniciU  measures. 
Contractions  at  the  knee  can  be  corrected  by 
manual  force  combined  with  tenotomy  of  the 
hamstring  tendons.  The  semimembranosus  and 
semitendinosus  are  tenotomized  subcutaneously, 
but  the  biceps  should  be  divided  by  open  incision, 
as  the  |)eroneal  nerve  lies  close  to  the  popliteal 
side  (Fig.  480;  p.  520).  In  old  cases,  the  con- 
tracted popliteal  fascia  will  also  require  division,  after  winch  slowly  applied 
stretcliing  force  wiW  bring  the  knee  into  position,  pro\itled  the  bones  have 
not  been  too  long  deformed.  Too  rapid  st retelling  may  tear  the  popliteal 
vessels.  Care  should  be  taken  not  to  displace  the  tibia  backward,  &n 
accident  that  is  more  likely  to  occur  if  powerful  instrumental  leverage  is 
applied.  The  wound  over  the  biceps  is  closed  with  catgut  and  dressed 
asepiicaily.  The  knee,  well  padded,  should  be  fixed  for  six  weeks  with 
gj^psum  bandage  extending  from  perineum  to  loes,  as  the  ankle  nearly 
always  requires  operation  at  the  same  time. 

The  chief  permanent  deformities  at  the  hip»  aside  from  the  distortion  of 
the  femoral  neck  (which  may  even  require  osteotomy) ,  occurs  from  flexion 


nJytii.  Willi  priv 
mad  ankle  pads. 


!"■:»- 

itan'i,  kiii'«'-capB 


•  Willard,  Anterior  Poliomyelitw.  Univ.  XTeii.  Man,.  VhWa..  ISM. 
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o|)oncil  in  fniiit  or  ImOuiuI  or  fmin  both  aulvs.  The  rartihip*  fntm  tibia  ami 
fibula  and  astru^calus  is  shavod  ufT  with  narmw  rhts(*l  «ir  knifi*.  thi*  luitra^aliis 
lioing  partially  tiisartirulatod.  Fixation  is  nion*  <*«*rtain  if  a  layer  of  Umi* 
is  also  n^nioved.  The  li}:anu*nts  an*  then  stiiched  with  rhnmiirized  );u(. 
Jf  valfcus  crH^xists  with  ralraneus.  the  astra^:ilos<»phoid  ami  ralrant*4»- 
euboid  or  ealraneo-astrap«loid  joints  should  l>e  n*MM>ted  by  the  excision  <if 
a  wed^  with  a|)ex  upwanl  anil  inward.  an«l  when  eoiubinrd  with  trans- 
plantation of  aetive  tend<»ns  and  shortenin;:  of  wfakt>neil  fiiu>*<.  ^reat  U^nrfit 
will  often  n'sult.  The  fibula  may  In*  osteotomi/rd  at  the  up|N'r  level  of  the 
j<»int  and  tht>  lower  fra^rnkent  l)ent  inwanl  t<>  ^ra>p  the  aMraiialus  and 
narn>w  th<>  joint.'  The  sistrapdus  is  sometimes  ti\ed  t(»  the  tiliia  by  ivor>' 
srn*w  with  removable  head  (p.  3*{r>).  The  wounil  i>  cIomhI  with  eatpit  and 
over  an  as<'ptie  dressing  a  firm  pi asterH>f- Paris 
eaMt  is  applii'd  for  ei^ht  works,  with  f<N)t  plai*ed 
at  a  slightly  obtuse  angle,  after  whieh  the  patient 
will  walk  u{M»n  the  east  for  a  month.  A  stiffs 
joint  bra<*e  is  worn  for  a  year  until  consolidation 
is  eom]>lete,  after  whieh  it   ean  In*  aban<h>ned. 

Arthrodesis  at  the  knkk  is  n<it  :u«  t*ertain 
as  exeisi<»n  to  s<»eure  ankyhtsis  (p.  '»l!h  and 
n»Keetion  is  the  pn»ferable  o{)eration.  es|M»«'ially 
in  baekward  displar(»nient.  Iiark-kne<'  <>n'nu 
nTurvatum),  h<»wevpr,  nniy  \n*  thus  strai^hteiifd 
(Fijc.  541.  p.  (iN).  The  j<»int  is  laid  fn'^'ly  ti|ii*n 
in  front,  and  eartila^*  an<l  thin  layer  of  Imihi' 
n*moviMl  from  femur,  tibia  and  patella.  The 
tendiMi  anil  i'ap>ule  is  stitrheil  and  thf  juiiit 
piaeeil  in  jxyp^um  for  monih.*i.  .\  >up|Hiriin^ 
apparatus  >h«Mild  Im*  worn  for  a  year  i»r  mnp- 

.VrthnMii'-^i**  at  tli<»  Hie  will  pn»vi-  ImJ  «ii 
little    HTviie   uril«-«>   the   lind>    i*   fairlv    -truiii: 

Thr  o|H.ratinii  i>  t,f  us*'  at  the  MI..M  hM.  .,.  V  ..r"'.*.  ^!7»[lVr7"''i!^: 
when  n'la\:iiioii  tif  ligament    i^  >:n"al   ariil  -iib- 

luxatjoii  fn'tpiciit.  It  >ho\il«l  U»  ai-«'uiii|»;iiiii'ii  l«\  '•hMrtriiin:;.  otifrhin;: 
«»f  the  ligament  and  nnisrle  tran>fenMM'i'.  At  \\:*-  »iiiii\\  ar:lir<idiv-«is  i> 
not  indiratrd.  At  the  \\iii»»r  it  i>  .-■•metiim-^  a-hi-abh^  i.«r  *«»-metir 
pur]M»c>  if  rnmbineil  with  temlnn  tran'>planiaii>>ii 

1»,  Honk  L»  ni.tmkmn*..-  MaKnuM»n  '  ha*  di-mi'n^iratfii  the  prarti- 
rability  nf  Irnuthmin;:  Inaies  whosi'  trowth  ha-  U**-n  n-tardrd  by  the 
atn>phi«'  pnM'e»  of  diminished  nutrition.  Tin*  Ihmii*  i«  -plit  in  a  /.  manner, 
eloii^att'd  and  !i\ed  b\  ivory  M-n*w>.  ea>il>  inn-rTnl  by  a  *|>«Mial  tap  with 
till"  >ame  thn*ad.  ThrrM»  m'H'Ws  an*  rut  off  U-\i'l  with  tlw  |»<'ri«»?»leum  ami 
In-<i>iim>  a  part  nf  th«*  lH>m'  with(»ut  irritatj«»!i    p   S.^'t  . 

It).  Tknimin  SnoMrKMMi  AM>  l.i.N<.i  iiKMN*..  U  h«'ii  a  mu<irle  ha?* 
ln'^'U  iiermam-ntly  >tn*i<'hi'd  fmni  weaknt--  nr  p:iral\-i-.  it-  ii-mlon  may  Iw 
-h«>rteiied  with  ailvaiitap*  after  tenotoiii\  of  tin-  ri»ntrail«*d  op|M»sin|! 
inuM'K's.     The  m«i:»t   fn^pient   net'i^.-v-iiy  i-  fi»uinl  at   thr  ten<lo-Arhillis  in 

'  lHt|i|lh«»it.  Anirr.  Jmir.  <hiti   S<ifv  ■  J.tii  .  VM**^.  1*71 
'  Miipiuwu.  I'liiv.  id  IViiiui.  Mr«l   litill .  Mav.  1W»% 
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rig.  564  »fler  oi»rml  iojj-v* 


Fig.  o64  isUuws  a  patient  who  was  urmble  to  progress  except  on  hands 

and  feet,  but  iiftor  multiple  tenotomies  at  hips,  knees  and  ankles  could  walk 

a  considerable  distance  with  the  assistance  <»f  apparatus  (Fi*!:.  505).  The 
figure  depicts  by  the  Muybmlge  nieih<id  her  method 
ijf  loco  I  notion,  reading  from  the  upper  loft-hanrl 
corner  to  the  lower  right  corner.  These  photographs 
were  taken  by  a  series  of  electrical  appliances 
attached  to  a  uuml>er  of  cameras  and  illustrate 
accurately  her  manner  of  progression.* 

(0)  Excision,  (7)  osteotomy  and  osteoclasis 
are  occasionally  required  for  paralytic  deformities.- 
Their  technic  is  elstnvhei-e  described  (p.  299). 

In  great  hnup  distortion  KXfisiox  may  be  neces- 
sary. In  back-knee,  AirrHRonEsis  with  te.vdon 
ruANSPLANTATinN  (p.  tS'iU)  may  be  reqidred,  if  a  stop- 
jtiint  apparatus  fails  to  control. 

In  extreme  kiiock-knec  subsequent   osteotomy 
'>f  the  femur  alxive  the  condyle  will  cori^ct  distortion » 
hut    after    the    above   oj^ralioiis,    it   will    somciinies 
tie  found  that  the 
in-knee    has    been 
largely  tlue   to  in- 
version at  the  hit). 
(8)  AuTHRonEsis— lNiH('Er>  Anky- 
losis.—  This  Ulceration  consists  in  thi" 

removal  of  the  curtilage  and  a  section 

•  if  bone  from  the  sui-faces  of  an  articii- 

itttion   tt»   induce  ankylosis.      It   is  not 

advisable  in  children  uiuler  eight  years 

of  age,  anil  never  applicable  until  mas- 
sage, electricity  and  gymnastic  exercis<'s 

have  Imhmi  thoroughly   tried  ami  proven 

ineffective.      Weak    muscles   apparently 

I>aralyzcd  sometimes  recttv^er  tone  after 

simple  surgical  procedures  which  relieve 

the    stiietched    muscles    ami    so   correct 

<lefornuty  that  voluntary  locomotion  is 

possible.    In  young  children  iRine  growth 

may  be  intiuTupted  by  this  operation. 

It  is  useful  in  cases  of  flail  joint  where 

all  muscular  pow'er  has  been  lo>^t.   and        ^  * 

the  patient  desires  to  be  rid  of  the  life-      with 

long   use   cjf   unsatisfactory  apparatus.' 

It  is  an  operation  cf  sj>ecial  advantage 

(Fig.  566).     A  result  is  shown  in  Fig.  567.    1 

'  WilJanl,  Aiiier.  Jour.  Med.  Sci.,  May,  1891. 
'  lie  Breton,  Juar.  Amcr.  Med.  .\asoc.,  Jan.  (1,  lOOi).  270. 

*  Br:ulf(»rd,  Host.  Med.  snwl  Siirjr.  Jotir..   I'.KJT.  clvi,  4555;  TiK'kemmn,  Ainer. 
1007,  r^ir;  Jl»iic5,  Briltsh  Med.  Jour,.  Murch  2S,  l^OS. 
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r»:n 


The  method  has  many  limit  at  ionx,  since  even*  nnisrle  in  tlie  |>aruly/.«'(l 
rx»pon  may  \x*  involved  and  it  is  us4»li'ss  tti  irau>frr  a  \v«'ak,  pale  an«l 
inactive  nuisrie  having  neither  v«>juntary  nnr  el«Mirirjd  iMintraction.  A 
trial  of  at  least  two  years  should  U»  nivi-n  to  fltMiririty  anil  massap* 
bef<in»  ofNTatin^. 

In  planning:  a  tenoplasty,  the  motions  of  tin-  fnipTs  rathrrthan  «if  the 
wrist,  and  of  the  tarsus  rather  than  of  thf  to*->.  >hi>uld  he  n»n^id<•nMl. 


Trmloh  «4 


Mu*«  uk»- 


-  IVrii«irii«  h/tr\  r 

-IVtuiK-U*   kitlft 


la  in  frtwit  I  f  »'  kir         I'j^r-t.;'-   \r>«ti«n 


In  tr:in-pI;inl:itioii.  ihi'  tiiidon  may  U»  ;i!i:i>t.nni'<4'i|  in  part  or  pH'frr- 
ahly  ill  u)ioi«-.'  Thr  mnsrular  anatomy  of  t)i«-  iHot  ilii:  .'t7«ii  mu^t  U» 
fait'Iuliv  -TMiiiMl  til  (li'tcrmlnt*  tht*  a«lvantai:»-  '••  I"*  i:ainid  hy  i-«>rtain  tran.**- 
fi*r>  of  poui-r.  a>  to  tl«-\ion.  ailihi<*iioii  :iii*i  :\lHliirnoM  -  Tlir  ultimate 
IxMu-til  iri»!:i  t*ini«»n  transplantation  will  u-uhHn  U-  ■.•»inrwhat  di<*a|>|Mjint<* 
ini:  a-  thr   -urLifon   can  Imrrow  only   parM:ilI>    u^^ful   inuM-lr?..  Imt  vwu 

Ktiitii:.  AM.uiy  MihJ.  Ann  .  Apr  .  I'.Nrj 

•  lir:i.lt*'nJ.  A r.  Ji>iir.  Orih.  Sunc  ,   N<i\  .   !•.*»**.  (;«*l>ith«.ut    Tnn*    Aiiirr.  <hlh. 

A--XM*  .  |VN.  MM  :iii.i  |i.i«t  Misl.  and  Surr  Jmir  .  J.m  •.».  lV*»i.  Ann  Surit  .  »»».  '•"I. 
?iil\ir  Pfiiiii  '^•:iii*  Sn' .  Jiini".  I**tl»»:  Jo|i«»n.  IVnri.i  Si.ttr  S<- .  Jtiiir.  l*ilC  Bn«l  t'niv  Mr«l 
liull  .  I>f<'  .  VHt7.  Mttirifn'.Ciitgc.  FmiKai.*  ilr  Tliir  Van*.  I*<<i7.(<inie  <ir  Krimii.  Aii«  .  1MI7; 
VulpjiLt.  Muniwii.  nw*\.  Witch..  Apr.  J.V  1*(1KK  Hrriin.  klin.  Woch..  1N9N. 
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calcaneus  and  the  tibials  in  valgus,  but  in  cosmetic  work  at  the  wrist  it  will 
give  good  results.  The  tendon  may  be  divided  obliquely  or  by  longitudinal 
mortise-like  section.  The  required  area  having  been  removed,  the  ends  are 
sutured  with  fine  chromicized  gut  or  celluloid  thread. 

In  small  tendons  about  the  wrist  the  two  ends  are  secured  by  black 
silk  threads  before  section  to  avoid  retraction  and  delay  in  operation. 
Compression  from  hemostats  is  harmful  in  a  poorly  nourished  tendon; 
if  an  end  is  crushed,  it  is  cut  away  before  closing  the  wound.  With  thor- 
ough asepsis  the  wound  requires  no  drainage  and  the  limb  is  fixed  with 
gypsum  in  such  position  as  to  thoroughly  relax  the  shortened  tendon. 
With  catgut  suturing  of  skin,  the  cast  need  not  be  removed  for  six  weeks. 


Fio.  668. — Tendon  anastomosis — A,  end-to  end 
suture,  triple  and  single  (Monod);  B,  single  end-to- 
end  suture  CV'anverts);  Cand  C.  tendon  lengthening 
(Anderson);  D,  tendon  plication  (Binnie). 


Fxo.  569. — Tendon  anastomona — B,  tendoo 
transplantation  ;  F,  double  insertion;  O,  split  ten- 
don insertion  (Vulpius);  H,  long  mattresa  autuie. 


Tendon  lengthening  is  usually  accomplished  by  tenotomy,  but  may  be 
secured  by  open  section.  The  tendon  is  split  longitudinally  and  each  half 
divided  at  a  different  level  (Fig.  568),  then  sutured.  Other  methods  of 
tendon  suturing  are  shown  in  Fig.  569. 

11.  Tendon  Transplantation;  Tenoplasty;  Tendon  Anastomosis.' 
— The  greatest  benefit  from  tendon  grafting  will  be  secured  by  transfer* 
ring  a  strong  tendon  that  is  increasing  a  deformity  to  the  opposite  side 
that  is  in  need  of  assistance,  and  securing  a  double  benefit.  A  flexor  can 
thus  be  made  to  become  an  extensor  and  vice  versa^  or  a  pronator  can  be 
converted  into  a  supinator.  Dividing  the  power  of  a  muscle  by  splitting 
and  the  transfer  of  only  a  portion  of  it  requires  re-education  of  brain 
and  transmission  power.  Tendon  transplantation,  combined  with  arthro- 
desis (p.  628)  and  tendon  shortening  is  often  helpful  and  Vulpius  has 
shown  that  even  cases  of  progressive  muscular  atrophy  can  be  benefited. 


*  See  Articles  by  the  author  in  Bryant  and  Buck's  Amer.  Pract.  of  Sui^g.,  ii,  413; 
Warren-Gould's  Intemat.  Text-Book  of  Surg.,  i,  769. 
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The  benefit  of  tendon  anaKtonio;«is  lies  in  the  fart,  as  in  all  ra«»s  of 
o]N>rution  for  infantile  panily^<i8.  tliat  the  hrinuin^  of  fine  !*i»t  of  niiittrleH 
into  action  is  instrumental  in  annisin^  artivity  in  oth«*r  niUM*lt*s  that 
have  lx»en  a  lonj:  time  stn»trhe<l  an«l  us4'h'M<.'  A  vitaliz4Ml  transplanted 
muscle  under  (vntral  rontnd  aequin^s  a  new  funrtitm;  for  instantv,  the 
semitendinosus  anil  hieeps.  after  anastomn^.is  into  thi'  tendo-patell:i\  ran 
Ik*  educated  to  U'conie  extensors  instead  of  fli*\ni>.  I*n'fi'ral»ly  the  muscle 
borrowed  should  U?  functionally  n>lated  to  the  par:dy/.«*d  one.  as  brain 
education  can  thereby  be  more  readily  ac<M)nipli>hiMl:  but  (*\trnsor>  of 
the  wrist  can  In^conu*  llexors  and  rirc  nrsn.  In  roruplii**  p:iraly>is  or  tlail 
lefis.  transplantation  alone  cannot  pn)duc«*  useful  linil>.-«  but  tenotomies  and 
arthrodesis  with  subsequent  mechanical  supfMirt 
will    >rn»atly    assist    in    locomotion    (Fip.    57 1». 

Anastomosis  should  l)e  made  when  the  lind) 
is  in  a  posit i<m  of  overcorrection  to  all«>w  for 
subs<M}uent  stn^tchinjj  of  the  implanted  musrle. 
A  pale  n'll  muscle  is  feeble;  a  yellow  fatty  one 
is  useless.' 

In  numy  cases  the  combination  of  tenotomies 
at  hip.  temlon  transplantation,  tendon  short^'n- 
in^.  tenotomy  and  arthmdesis  will  n*>ult  in  an 
improved  and  stHMiirthenetl  w*alking  ftM>t.  Such 
a  n»sult  is  s<»i*n  in  Fijj.  oT'i.  Whitman' descriU»s 
an  effective  o|ieration  for  paralytic  cah>aneo- 
valpis,  a  c(»ndition  which  is  one  most  crippling 
to  the  patient  and  |)(*r])lexinfc  to  the  surp'tni. 
It  consists  in  a  combination  of  at«trapilectomy, 
arthrodrsis.  tciulon  transplantation  ami  back- 
ward di^placi'inent  of  the  calcaneum  in  onler 
to  brinn  wri^hi-lxMirinj:  further  forward  u|M»n  the  fiM»i  antl  prevent  n»lajwe. 

In  tviidnn  transplantati<tn  sutun*s  should  not  U>  draun  so  tightly  a^ 
to  stranuiilatc  the  tendon  and  pnMiuct*  necroM.**.  T«*n>ion  and  rompn*>>ion 
should  U-  :iv<iidiMl.  Nccn»>is  of  end  i»f  tendon  may  U*  pn*venti'd  by  f:raj*|»- 
in^  with  toothful  forceps  (l-'i;;.  |(»l!.  M ,  p.  'Jl^{>  or  if  henioota1>  have  U't^n  usihI 
the  rru>lied  ]N)rtion  should  U*  cut  away  after  ^uturiIlL:  The  tendons  are 
j>oorIy  ntKiri^heil  with  bliKHl.  the  supply  <-t»inini:  mainly  fniiu  the  sheath. 
whirh  >hnuM  U'  j>n's«'rved.  Temlons  when  tran>plaiited  an-  feil  tem|Niranly 
thrMu;:h  the  lyziiphatir  stn»am.  Fixation  with  izxp-^uin  i*  im|M»rtant  for 
v'liiUx  t«>  twrlvi"  ui»eks.  as  transplante«l  ten«loTi  unile>  >li»\\ly.* 

.Iinn>  ^  who  ha-  hail  larm*  e\|n'ri«'nn'  in  tran-jilan;a!ii>n  in^-ists  that 
<ont raited  tf!hl«»n-   ]»ri>du<'inu  tln'  di'forniity  inu-?   !«»'   tenftonii/i'il:    that 


Ft*:.  ATI.  —  fli:r*«n#  «M)uirNj 
parmhtir  tatcua.  Mmp^.n*!  i4  Irft 
fiMil  rr«l>tiK  •«!  1*.^  gtiKUwl.     IW- 

III  !«»«  inui'frrrf^i  t«>  lti«  araplMad 
mml  til  itir  iiliiali*  attiirua  I'ih*I 
•irr««i«i  .n  ksni*  ptmtiim  U*r  thii- 
irrtt  »«<rk«  ajii>l  fiaal  rr«ull  arruml. 


■  Hr:i«lf.»nl.  Titi««pl  i-tir  Suri^-rv.  \\IK  ,  !V»7. 

=  i  ..III-.  .I..liii-  H.i|-kin*  \U^.  hull..  \ii.  \\ic..  l'»«'l .  I  iil.h\  »!■  I  J..i»i-*.  SufiT.  .if  P.imly»ii». 
|i.  IJM  I'NI.;.  I  »«-rii(-<|iii-.  i\  ..  <'iiritf.  IVn<hlii|ii«<  <  iyfi  l» «  Hm^-i  iri.j'j*- 1 1  •!•  r.it<ih.ilnr.  <iiliiwy. 
ll4».|.M.-.i   :in.i>iirkr  Jo-ir.  \f.iy  lo.  I'HrJ,  Hii,  \\».,i„.,i.    V,,.    J..  :r  OrrJ.    >.jri:     Auc  .  I'HU. 

'  Vm.r.  J.Mir    M.-l    Si..  Nii\.,  l'*ol 

■Wil^.ti  \tii.  r  Mi'^l  .  Apnl  S.  P.io.'i.  \f«irH(i  iuihI  Wm),  .1  m  7  I'urj  .iml  H.-iiHlhiirh 
•  i«*r<*rTli    <'l.ir   .liMrhini<»r.il.  :ill. 

*  J. •Ill-  lint.  Ml-*!.  Jmir.,  Murrh  ^,  P.Mis.  J»»fn-^.  Tr.in*  rmiirnr^  (  miivaij*  *Jc  C'hiniric. 
I*:in^.   I'Htr. 
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forcible  straightening  and  other  surgical  pn 
transplantation  is  attc"mpt4>cl  and  the  main 
pusititjn  continued  until  voluntaiy  power  is  ] 
advocates  the  suturing  of  tendon  into  Y)en( 
deflection  of  the  muscle,  the  shonening  of  st; 
in  the  selection  of  the  temlon  to  be  transf 
he  addn  to  the  temporal y  corrective  force  tl 
from  the  convex  surface  and  ancnlx'S  failure) 
the  overstretching  of  the  transplanted  tend 

When 
the  o 
transi 
the  01 
1 
quadi 
autho 
the  m 
bicepj 
semiti 
noMua 
the  p 
ternu; 
ai-e  o1 
trana] 
be  su 
paral; 
be  ut 
the  ii 
an  0 
medii 
attad 
chron 
the  Ii 
tion. 
the  hamstrin«c  tendons  in  order  to  make  t 
of  the  tibia,  lie  8tates  that  he  has  iusertet 
dons  ci^hl  inches  long.  The  tensor  vaginie  fe 
can  also  be  attached  by  silk  tend(3n  to  the 
Arm  and  Hand, — Tendon  transpl 
carpus  to  the  extensors  in  wrist-drop  is  oft 
cosmetic  purposes/-  The  flexor  tendons  of 
the  sanu*  time,  or  the  muscles  sectioned  at 
If  the  flexors  are  carried  around  outside 
wrist   to  reach  the  extensors  of  the  fingers 


'^ult   of  ttrthr'xlf^iji  and    Irndon 
r   TLKlit  ankle  for  paratytic   Huit 


*Soutter,  Bost.  Med.  and  l^urg.  Jour.,  June  4, 
f.  Chir.  u.  Mechati.  Orlh.,  Miiy,  1908,  2  Heft,  255;  I' 
5G7;  WKa^rttui,  Ann.  Surg.,  xlv,  635;  Amer.  Jour.  C 

'  HolTa,  Berlin,  kliti.  Wiwh,,  July  24,  1899. 

'  Townscnd,  Trans.  Ainer.  Orth.  A^oc.,  vol.  xij 
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than  if  thoy  am  carrioil  thnm^rh  iho  iiitrnisHnnis  incinhnuu*.  A  trndon  ran 
)k'  lon^tlu^ntMl  by  splitting  or  hy  utilizing;  a  ncifihhoriii;:  paralyzi-d  trmlon. 
The  ])roiiat<>r  radii  teres  is  transphinted  hy  deiacliini:  its  iti«4'riion.  pa.-.-^ing 
it  through  the  intenisstMnis  nieinhraiie  and  iiii)>lantin^  it  \i\nii\  the  outer 
Mi<io  of  the  radius,  making  it  a  supinat(»r.' 

The  tri<M'ps  may  U»  enjrrafteii  upt>n  the  hirep-*  nr  the  tra|ie7.iu>  or  imtIo- 
ral  upon  tlie  4h*hoid.  or  the  deltoid  \iiM>n  the  trii-^-ps. 

In  paralysis  of  the  si^rratus  niajrnus.  ralli-d  \\inL'«d  xapula.  a  jKirtion  of 
the  sternal  part  of  the  iM»rt<iralis  major  is  >4'parate«l  fn»m  th«'  humerus  and 
transj)lant<'d  into  the  serratus. 

Transj>lant  at  ion  of  Trapezius.  —  I'^ir  paraly>is  <»f  the  del- 
toid and  up|N'r  arm.  transplantatitm  of  the  tra]M*7ius  may  )>e  prartis<*d 
with  advanta^.  A  hroacl  Hap  is  raiscMl  fn»m  the  up]NT  arm  and  srapula. 
thoroughly  exjM^sinp  the  tra|H*ziuH  whieh  is  .s^-vi^hmI  fmm  its  inM>rtion  into 
the  spine  of  tiie  srapula  and  fn)!n  the  rlavii-h'.  The  arm  is  then  rarriiMl  to 
a  ri^ht  an^le  with  the  IkmU'  and  the  t<'ns(*  tra|M'/ius  i>  attaiheil  to  the 
atrophied  deltoid  by  ehromieized  put  or  ei^lluloid  sutun»s.  The  arm  u*  fixed 
by  pypsum  in  the  abducted  position  for  six  or  eiuht  wifk-*.  Subsiviuent 
massa^*.  mani))ulation  ami  pymmu<tir  movements  an*  rontinui'tl  for  monthsi.' 

Transfen'iire  of  the  n*rtus  alMUmiinis  to  the  iul»errle  i>f  tlie  tibia  by 
a  lonp  Mlk  tendon  carried  <lown  through  the  sheath  of  the  t^M-tus  femoris 
ha.s  Inmmi  done  )>y  Ilunkin,'  who  has  also  usimI  transplantation  (»f  the  sar^ 
tonus,  biceps,  and  many  other  nius(*les.  The  silk  is  Ikoileil  six  minutes  in 
1  :  2<NH)  bichloride  and  no  infection  or  exjntlsion  of  the  Mlk  has  n»!«ult€*d. 

After-treatment  following  T  i»  n  o  p  I  a  s  t  y  .  —  To  n*move 
a  cast  and  jK'rmit  a  patient  to  use  the  lind>  \\ithout  sup|>ortinf;  the  newly 
arranged  mu'»clt»s  is  faulty,  since  re-<*ducatinn  of  the  brain  and  nerves  is 
neces>ary  after  transplantation.  Pmlonp'd  after-tn»atment  and  pn»tection 
an»  «'ss4-iitial.  first  t*)  pn»vi»nt  the  muscle  fri>m  ai:ain  U-ini;  subjected  Xu 
ovi-rstraiii.  and  M-rond  to  develop  its  contractility  liy  l4iii::-roiitiiuie<i  ma.*^ 
sa^e.  f'hMtririty.  vnluntary  and  involuntary  inu>i  iilar  ninvi-nu-nts.  A  well- 
e<|uipind  orthnpa«'dir  gymnasium  (p.  2'A't^  will  n^ntlrr  ^n»at  assistance. 

ri\ati<>ri  in  thr  <'tirn*cted  |M)sitinii  \\itlH«ut  o|it'ratii»n  S4»metimes 
results  in  a  n"«toratiiin  t»f  cmitractile  |M»\\»»r.  Tiii^  pM\\.«r  may  U»  loj*t  if 
t4*n^inn  Ih  ai:ain  put  u]Min  such  a  weakenrd  ntu'^'  1<'  It  i^  ilithnilt  for  the 
suriii'on  tn  MTiin*  «'nntrnl  nf  his  patient  luiii:  »'n«'ii'jii  t*»  U*  -iin*  nf  suc<vss, 
a  fart  tli.it  i-  nftrii  <»b«^»rved  ntit  nnly  in  jm»1ioi:.\i1im-  Imit  al«^i  in  con- 
p'liital  iluK-f'MiT.  Cmi^tant  suj>«'rvi*i«in  ;-  f-»H«i.»j.i;  ui.ii!  \U*-  patiftit  by 
nitix'iilar  ;i«  !ii»n  can  pla«i'  the  s«»U»  nf  th«*  f«»«'T  -■pi.iM-lx  ujHin  the  l!«M»r. 
t  >\«T-Tntrl,»  li  niusclfs  iH'Ccssarily  n-ipiin*  a  !"ri-  jn  ri.-d  *>i  ii.a^^ajn'  l<»  U» 
abl»-  t«i  iij'pnM-  tlif  >tn»n;:rr  M-t.  At  tin*  kru-i-.  l-li«  t:,k:.-i»r  ••!  tin-  hamstrinirs 
«»r  sartiiriii'-  ti»  thf  ijua«lri<'«*p*  e\ti'n-i»r  niK-^t  I"-  f'li"\\i"ii  b\  a  h»nc  jierioil 
of  nni-«*ular  «\«rii'si'.  prnt«»riion  an*!  fdu«atji»n  i-f  br.iii:    nrr\»-  ahii  muM*le. 

Till"  •»iir:;ii  :»l  «»|xTations  dfsrriU'il  an-  «'!i!\  ir.'iinltd  \**  brini:  a  batlly 
4li-ff»rnnMl  limb  int«»  pn»j»*'r  |M»sititin  for  \\iiL'l«r-U -irini:  pn-vimiHly  im]Mi}i- 
siblr.  and  niii>t  u*>^  1m'  rnnsideri'd  as  <'uraT:\f  iv.  tin  in-^-lves.     Thry  an»  the 

'  Tubhy.  Brit.  M«mL  Jour..  M.«rrJ.  ;.  l«»inV 
Mirmlfonl.  .\nirr.  Jt»iir  ihrU  S»;rr  l*.»lo 
•  AnMTf.  Jour.  i>rth  Sure  .  N.«\  .  l'«<^ 
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first  of  several  most  impoilant  steps  to^ 
H  totiiUy  helpless  pair  of  legs  that  were  rer. 
nf  hip,  knee  ant]  iirikle,  arul  the  subsequen* 

Walking  will  of  course  be  the  best  of 
THsult,  in  sevein*  cases,  may  only  be  reach 
mechanical  support  by  a])paratus  and  b} 
mentioned  under  prognosis,  the  final  impr 
and  moral  condition  of  the  patient  will  see 
most  lielple.ss  legs  can  be  utilii&etl  an  com 
support.  For  tlie  ankle,  knee  and  hip  the 
Ijcen  already  descrilnHl  (pp.  625  and  r)40). 

12.  Nerve  Anastomosis;  Neuvh  Tk. 
Nerve  Grafting;    Neuhohhuaimiv, — ||ft 


I 

Vui,  r>T3. —  LeitH  totiilly  paralyarr).     CtintotuBrv  p^isitinn 

an  fltMjr  l!*e  Fig-  57<5).  J 

i 

i'lmditions,  the  weakening  of  one  t^rt  and  tl 
will  assist  in  the  restoration  of  equilibrium  of 
Neuroplastic  o{x^ ration?^  ar-e  not  tvcommend 
iiient  has  thorouglily  passed  and  other  ther 
That  injured  nerv^es  can  be  i^egenerat 
observers.  Figs.  574  and  575  show  the  luicr 
in  the  experiments  of  the  author.'  The  it 
dindoui-eux,  is  undouhkMl,  even  after  extens 
hand,  nerves  caR^fuliy  joined  have  failed  t 
impulses.  Hegeneralion  may  occur  as  an 
cerebral  nerve  cell,  or  may  be  a  proliferatl 
Schwann.-  That  a  partially  ile^enerat<?d  ir 
by  voluntary  locomotion,  by  stimulation  ai 
abundantly  demonstrated,  I^ovett  and  ] 
neuroplasty  with  hopeful  insults.* 

'  WQlaril.  Ex[M>rinients  in  Nerve  SiilunTiir,  Inten 
Med.  NewM,  Ck-t.  ti.  ISSH,  374;  Art.  hi  Bryant  and  Bw 
Atner.  Jour  Orlh.  Surg..  1910. 

•  Vauphsia,  Anwr.  Jmir.  MlmI.  Sci.,  Aujic..  1908. 

Mour.  Ainer.  yUM,  AsiHM-.,  Nov.  14,  1908,  1677, 


r<' 


't*.'    -    ZJ** 


Tio.  574. — .4.  r*"*r»i««i  tif  \a\{  •»{  a  -*;a'.^  •;#?•,»  f.l  ■:.•< 
IfeiC  kilM  («  furiy-«i\th  ■!«> .      I  runt  »»*>.•  ir*  ir'.'->  -  T  ^  ! 
Thr  uppo*itr  mil*  ■■(  O.f  rut  por.iin  ul  '"r.^  '.*r-  •  ■  3^\  ^-j 
OBil*!  b>-  fibrou-  tiwur.  •rmTTrrRl  *}.rrMiKh  «:  .r*   ■>•:*  f-  '.: 
Ilr.  W.S.  Cmnrr. 

FHi.  h1\.  -  li.  r»r\r  flap  iplinnc-     P.*-**-..  c.  •<  i*  '  -  ^ 
thr  ••Tve  unitnl  'mil  tii  «hi    by  cfttcut  -li'm*.      Af*rr  •  »—  • 
bfadail  Rmmin*  iif  tit'  ornv  flap*  «-.■}.  •i^cn^n'.r.r  r  -.*■    - 
niMit  Jfm»ratftl. 

Fn*.  A74.-  *'.  nvrvr  crmftmg:  bniiRKfif  .vt.r-. .     }:.«■  ■ 
of  ivory  in«m«il.  ami  atitrliMi  wiit.  rmtpit  ni^iir*".   Wr-.;. 
c«  thirty -avrimi  «lmy .    No  •inn*  €*f  «tippurmt  u «k     I  •.  >ir-.  •r.  *■  ■.  •• 
Abraplly  IB  A  bulb  (if  fibrviu»  u*«iw  ■«\*rnil  bttn-r.^  '^^.r.f  r-.* 
mm!  «lr«-vlupiBf  nrrvr'fibrT*  in  fibpMi*  bnigr.    K«M;ri  <«.  &r  ■: 
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first  of  several  most  important  st«ps  towarch 
a  totally  helpless  pair  of  legs  that  were  ifudei^ 
of  hip,  knee  and  ankle,  and  the  subsequent  ap 

Walking  will  of  cuurse  be  the  l^est  of  all 
result,  in  sevem  cases,  may  only  be  maehetU 
nieehameal  support  by  apparatus  and  by  ig 
mentioned  under  prognosis,  the  final  improve! 
aiul  moral  condition  of  the  patient  will  seem  a 
most  helpless  le^s  can  be  utilized  as  eonstiti 
support.  For  the  ankle,  knee  and  hip  the  v^ 
been  already  described  (pp.  625  and  540) 

12.  Nerve  Anastomosis;   Nerve  Trai 
Nerve   GRArriNo;    Neurouhuaphy. — Neui 

d< 


ihf 
ful 
fro 
eUi 

a  ! 

Flii.  573. —  T.*igH  tMtnlly  pamlyMsI.     (^n(*lt*mttrv  p«»!»ilion  ^ 

oil  H.Kjr  (.■.»•«•  1-  iK.  570).  &« 

di 
crmditions^  the  weakening  of  one  set  and  the, 
will  assist  in  the  restoration  of  equilibrium  of  I 
Netiroplastif  operations  are  not  jt^coiiiraendot 
nient  has  thoroughly  ptujStHl  and  other  ihera) 
That  injured  nerves  can  Ix*  i*e^enerat«f 
obstirvei-s.  Fi^s.  574  and  575  show  the  niicroi 
in  the  experiments  of  the  author.'  The  rea 
douloureux,  is  undoubted,  even  after  ext**nsi 
hand,  nerves  carefully  joined  hnve  ffdled  to 
impulses.  Regeneration  may  occur  as  an  c 
cerebral  nerve  cell,  or  may  be  a  proliferatio 
Schwann.'"'  That  n  partially  dej^ne rated  nu 
by  viduntary  locfnnotion.  by  stinuilation  an 
abuitdantly  tlemonstrated.  Lovett  and  1 
neuroplasty  with  hopeful  results." 

'  Willard,  Experiments  in  Nen^e  Siitumii^,  Iiitpm 
Med,  NewH,  Oct.  t>.  KS94,  371;  ArL  in  Bryant  and  Buc 
Amer.  Jour  Orth.  .Surg..  1910. 

*  Vaugliaii,  AnitT.  Jour  Med.  Sci..  Aug,.  1908. 

Muur.  Amer.  Mvd,  Msm,,  Nov.  14,  1908,  1077, 
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Flu.  .'>74  I.  rr««i-tiiifi  iif  ),.ilf  «»f  a  •riAtir  nrn-v  111 tliic.  <li^  •■(•"i  **'>:--*■'•  ^'•''l  »  •'■■«■'-■»••»  •njm'ciii 
Ihi(  kilini  i«i  fi»rt\— i\l)i  ila> .       t  rtNii  ■uilior''*  artirl<i  in  TIk'  Intm  ^'  ■  :  :t.  M.-.-.  . ».  M.t<fti  n-    Vpr  :,  1^4 

Thr  o|i|«i«itf  rini-  nf  llii-  rul  piirtiiHI  <»f  tli^  n«T%e  Ji*l  "^liara't^:  •.••#.•«:•  ■  ■  t  '  a:  r.rf  »n>l  ««r 
unil4Ht  hv  t'lhriiif  li"Ut'  •♦■aitrr**!  ttiniiuch  mJnrli  «riT  fniir)-!  r.:i!  -.  i.t  «  t  *-'\r  •■?".*  I  tan.:r.atii«k  I-* 
I>r.  W    S.  Jartrr 

I'll..  .*i74  /».  Itrrvr  flap  tipliritiK.  Ilr-^rln*!  -rmlir  l.rr^r  Nrwf-'i:.-:  %r  :  ■  c  I  "  H-«  *••*!.  ctmI*  *A 
tlir  nf>r\-r  utiilnl  rtnl  Ti>  mil  hy  catKUt  »uturr«.  Aftf-r  iwn.' \ -»  «' •  .l.-n  -  •  ■  ■•  i  ■»  •  i -•■■.«  t  r.  ir^  •*.•••  wl 
lMW<lf«l  rrniain-  nf  tl.r  nrrvr  flaiv  »i'l»  lirvmrratiHK  iii\r.  t      r-.    iTi.;r^'  ■  •  .  ■  f  •  t-. •   r  ■  -  |i>«rr  frac 

nmit  liccriirrat*^!. 

Kii..  .'»74.  ' '.  iirnr  KrnftiriK.  Kri.ljrr  of  i\«ir\ .  Ilit).»  -i- ■»•  •  •  r-\r  .'  t-ic"'^*  ••■'■  »"1  •r.a":  |*«>*r 
i>f  1%-iirv  iii«^n«>«|.  .iik.i  -iiffhri]  «ith  rafc^it  •utun««.    UiMiiri  ur.  'oi  ■%•!■'     s.i.      Ik<  k  '  •<.  '  \  rl.".  iif<>ra» 

t«i  thirt\  -««>r<tfti|  liax       N«»  >ikti«  <>f  *i|pptiniti<ifi      l»i»r^  rT»r%  ••»»l  .i:''r«~i-frv'.»r» r      \r»^r  •rrr;..iia(Ml 

ahniptU  III  a  Inilh  •>(  ttlinMi>  Ii»ih>.  *^\rral  liitn<Ht>*  liritig  rut  ••fl  •■*  '  •i>i>-  *      Niiri«- *riCV  ■*>«    r»l>*T,nc 

•Jtti  ilr\rlii|NiiK  tii'r\r-tr)ir«^  in  lihrmi*  brhtc^      HmitiM«i  whI  traii>(iii«*i- 1.  '-.  c'  '  *  ^^r  >«w    |vfrriM|  lat#r. 

U  .!'.anl  \ 


•••  '-^^JT^iBaiJas^sJ^g^vti,^. 
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^^^ 


Fw.  674. — .4,  reaection  of  half  of  a  iidalic  nen'e  of  dog;  divided  i^udn  sftitrheil  witji  rlimmjcisrtj  eatgyt. 
Dog  killed  on  forty-wixth  da>\     tFrom  author's  article  in  Tlir  IntrrnutiDual  Medical  Xfagacine,  April,  18^94,;' 

The  opposite  ends  of  iho  cut  jxjiiiDn  of  the  ncTAP  had  i^epunited  U*  »]ic  evtwit  of  half  aii  inch  aod  werf 
united  bv  fibroiiH  tissue,  -I'attiTcd  through  whirh  wens  found  mariv  nrw  nerve  fibrils',  (p^xamination  hy 
I>r.  W,  S,  Carter.> 

Fi«.  574. — IJ,  nerve  flap  iiplicing.  Ke#ection  Miatip  nerve  Ni^wfoiindland  dog.  Flap«  from  ends  of 
th«  nen'ff  imitcd  (end  to  end)  by  catf^t  suture**.  After  twenty-eiBht  daj*?*  conncclive-tisnue  bridge  showed 
beaded  remainii  of  the  nnrve  flaps  wjlh  d^gmerating  myelin;  no  proj«ctiona  of  nen-o  fibrils,  Ixjwer  frag- 
ni«nt  degenerated. 

Fio.  674.=— C,  nBr\'e  grafting;  bridge  of  ivory.  Tlight  peiatic  nerve  of  a  dog  was  removetl,  small  pieirc 
of  ivory  inserted,  and  stitched  wirh  caignt  euturei».  Wound  uniteti  hy  ninth  day,  Ltog  killo^i  by  chloroform 
on  thirty-aeoond  da^'.  No  Kign^  of  MuppurutifMi.  fvnry  encyi*te<l  in  the  coiinecfive  tisjnje.  Nerve  tenninate'l 
aVinjptly  in  a  btilb  of  fibrenm  titnue.  several  bundle:*  l>ping  cut  off  obliquely,  Nunierfnw  r^traggliug,  radiating 
and  develuping  nerve-fihrei*  in  librtni*  bridgp,     Reimiun  and  tran!'nii'('«iri»i  might  have  lw?en  perfer (e«l  lat*r. 

tWillardJ 
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^^<f:  V  •«?••^-.•%itv^5f  ,\v*j,.  v-Si' 


Fi«.  fi::,    n.  i 


•«rrti<ifi  wtatir  nrrv^  nf  tliig;  t)ir  rap  hrflcr«i  I  ^    a  n>c:i|iAi  (  I  '.iti  i 
^i|>^<*lltt«•Tl  rxaiiiitif^i  mi  tlie  f«tr1>-«i\th  •!•%.    1 »  e  p'».\. ••.,»:  ♦•»«?■  r 


t  K 


^>< 


■itlei  t«niiiiiati'«  in  a  liu'.ii  nf  t.hnm*  tt«i*it^  r<t«ttaitiing  iituiirnMi*  t-».\ 
trniiinatiiiii  t.f  t!.#.  nrrxi-Mirr*.  Shmili  nwitintM^I  inli*  t),f  titin>ii«  i. 
ii#r%-f>  fihriN  n.ak.iiic  t.-i  r  was   towani  tlir  i|i«tal  fncntrfit 

Fi«..  rt7'>.      /.'.  rr-fN'...fi  ii(  -naMr  ii«T\r  «»f  'l«»n;  «li^  i«lf*i  «>.!•  •!■" 

upim  tlinr  U»'<»*.     Sj*^  num  rxan.tnnl  aff^r  r!r\m  «la\».     lit  t!  r  i »"  '-^ 

nrrv  r-filift".  t«-niiiiintf  alruptlx  m  ihr  ma««  nf  LhniU"  li««ii^  •>•*  ■■'»•  '  ••»•  r  r  ■■ 
nia»>  |Kitt  l.r^  i.f  •;<■!;«-;, rraiol  iirr\r  "inirlurr.     In  upiwr  «»■!  I'f  .i.*'.i;  f-:»CT:.r-.* 
mrr  linulrvl  an<i  *-ihi  '•.  >•:.*•  i«  ^iirrnuiiilnl  \i\  a  «l>rat*i. 

Ih..  ,'»7.'i       /■    rr:    -x  .il  <>f  iLrf>«>-«iuartrr>i  ••(  an  iitf-f.  ••£  >c-tat.i- ;  • '^  f     '   .< 
Speriinni  rxaimrn'l  T  wfnt  \ -f>Mir  iia\  «  aflrrwanl*. 

Nil  (iiiit-iiiiirx  I.f  iifrx  r-tiJ-rr*  i|ri]iitii«tnihl'       \  trm  ft  tlir  ♦■MJj-i'f  '  »\  f  »>% 
plaur-.     No  -p.-MiiiK  up  of  tilirm  ttii<l  ut>  r\Klri>rv  t»f  tlt^merstfti.      .1  \|>r'.ii.>- 


I  f'lir  atnui-i*  "f 

•  •      >.  •■  f  W  ^ttr^l 
kr  i  fail    fr«>iik  l).r 

N'.r:.rri"i«  M-aMrtV*! 

■    .    •    r   :'.ip«   ttiMi*«I 
,!•   ■   k-    J   .  ..«■     t?.r 

•  •  »■  1-*  ar»*  t'-Ufl 
%t    i  •    .t     tJe  lilif  kU 


•  !  t..  n.*!. 
n  <Iiflf>mi1 


•  hy  li.e  auif-'T 


I    i 


! 


:  I 


i   ' 


NEHVK  ANASTOMOSIS. 


637 


Since  the  uhcath  and  the  connretivi?  Xhmx  Xmtwi^n  the  nrrve  fft9rk- 
uli  inmlato  the  fibril.H,  it  follows  ihnl  thf*j«  filiiih  («liouI<l  be  pUn*<l  rnd 
to  cn«l  if  pojiitible.  Such  approximation  conmK|uentiy  w  better  than  lateral 
aiiaertoniomj^,  Hinee  a  distal  axone  in  brt»ui£ht  into  dirert  rontart  with  a  proxi* 
mill  axniu*  f  iflun.     T'  fnitn 

the  neuriloi!  i     Anept^  i>  pve 

ttticn^  of  i«i*nHtitum  in  twu  nmnthii.  and  oi  motion  in  thrt«e,  but  impmv'enieni 
may  not  be  wry  noticeable  for  a  year.  Ket^toration  nf  fuurtion  it  finally 
r^'cuned  by  the  axis*  cyUndem  that  drvelop  in  I  be  |ienpheral  end  i>f  the 
ncr  lated  in  ttic  vitalixed  nerve.    A  careful 

fintt  be  ma<ie  of  all  thj?  priipotirii 
operative  arpa,  supple mented  by  thf 
aid  of  a  skilled  neurctlo^iM. 

T  e  c  h  n  i  c  .  —  A  verj-  s^mrii 
aralpel  in  ri*fiui«te;  iict8«M>n«  and 
hemoKtats  should  never  be  eniplo>  • « I . 
since  tht-y  contum*  tlie  fitirtltt,  Tiii* 
needle  i»  of  itinall  iftiie  anil  round, 
the  ^utuie  the  fineM  twenty-day 
chroniiri«ed  gut.  T1>e  loitufTJi  are 
eoated  with  ate  rile  roQinoUnf!  and 
injierted  longitudtnally  into  tht* 
MiKATti  ONLV,  to  pfe>"ent  injury  to 
ner\'e-fibiT*H.  They  are  tii*d  jsnuL' 
iMit  not  tightly.  In  end-tu-vn.i 
Miturp  the  aheatb  ithould  be  trimmed 
•wmy  to  prevent  it  frtitti  * 
in  bolwcfn  thr  endi*  of 
l^nrhing  and  handlini;  j»huuJd  U* 
avoided*  A  metal  electrode  nrrdli* 
b  UM*ful  for  testa  during  uperati>  k 

MtihmU  If/  Suturing,— H)  Knd 
to  end;    <2)  lateral,    (a)  pcriphrral 
[]MU«)ysed  nerw  bto  inmnd  t i 
eentnil  sound  nerve  into  p;^.. ..,,.,  .1 
ncrw;  (c)  nerve  bridging,  suture  i  dtJt*nre«  with  im«Hed  material 

I.  In  ttuturing  «mj  to  mst>  the  wfaule  or  a  fa  ••mtit  u* 

sevennl.    Thia  is  done  when  it  ta  decided  tu  iac  <   inner\  a 

km  important  act  of  muaelea  for  a  aet  thai  ia  %d  givatar  caiiaef|urnr« 
(Fig.A77,n. 

Complete  end*lo>end  anaatomonb  ia  noi  advlaable  when  paitial 
griii  fibrvj*  from  wime  neighbofinff  ntrve  la  pfmctkabte. 

Tot  '  livinc  nen-r  dei«tm%Ti  al!  tnotiofi  in  the  muide  fi 


?*jmlirr.  ^  raxirr  unu   ^ah    c 

Cott.  Vhy%.,  If0&;  Smu  A. 
^•r  .  lan^  imft;  Vt' 

■AK    '    bod.  638;  AoMT,  Jour    t*nn   c^int 
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which  it  is  borrowed,  while  by  a  split  section  a  portion  of  power  is  left 
(Fig.  577,  D). 

2.  Lateral  Implantation. — (a)  The  implantation  of  a  paralyzed 
nerve  laterally  into  a  sound  nerve  offers  the  best  hope  of  improvement 
with  the  least  injury  to  the  sound  nerve.*  A  slit  is  made  through  the  sheath, 
the  nerve-fibres  exposed  and  separated  slightly,  but  not  divided.  The  naked 
fibres  of  the  paralyzed  nerve  are  then  inserted  against  the  sound  fibres  and 
the  two  sheaths  sutured  (Fig.  577,  B). 


Z?     CL 


DP     OLi 


Fio.  577. — Nerve  anaatomoms — CL,  oentrml  living  nerve;  CP,  central  paralysed  nerve;  DL,  distal 
livinK  nerve;  DP  diotal  paralysed  nerve.  A,  lateral  ana«toinoeiB  of  living  into  paralysed  nerve;  B,  latwal 
anastomosis  of  paralysed  into  living  nerve;  C,  end-to-end  anastomosis;  D.  one-half  of  central  livinc  nerve 
transferred  to  distal  paralysed  nerve. 

(6)  The  reverse  and  less  desirable  plan  is  to  suture  the  central  segment 
of  the  divided  sound  nerve  fibrils  laterally  within  the  sheath  of  the  paralyzed 
one  (Fig.  577,  A), 

(c)  Nerve  bridging — suture  h  distance.  In  infantile  paralysis  the 
insertion  of  a  bridge  between  the  ends  of  nerves  is  seldom  required  but 

in  traumatic  cases  a  portion  of 


zzg 


Fio.  578.- 


1.  neurorrhaphy  flaps  cut  from  nerve  refoldetl 
and  sutured;  2.  nerve  graft. 


nerve  may  have  been- destroyed.* 
When  end-to-end  contact  is  im- 
possible, a  foreign  substance,  as 
catgut,  may  be  employed  to 
guide  the  deposit  of  nerve  fi- 
brils; or  flaps  may  be  cut, 
refolded  and  sutured  (Fig.  578). 
The  gap  may  also  be  filled  with 
fresh  nerve  from  an  amputated  limb  or  from  a  very  young  animal.  The 
best  protection  from  subsequent  cicatricial  connective-tissue  encroachment 
is  secured  by  enclosing  the  nerve  in  clean  fascia  or  in  animal  tissue  as  an 
artery  hardened  in  formalin,^  or  a  decalcified  bone,  or  egg-shell  lining  or 
Cargile  membrane^  (Figs.  579  and  580).     Nerve  bridging  is  not  advisable 

»  Binnie's  Oper.  Surg.,  4th  Ed.,  769. 

» Warren-Gould's  International  Text-Book  of  Surgery,  1,  868  (WUlard). 

» Murphy,  Surg.,  Gyn.  and  Obstet.,  iv,  4,  385^500,  April,  1907. 

*  Craig  and  Ellis,  Trans.  Phila.  Acad,  of  Surg.,  viii,  44. 
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in  young  children  nor  in  adolescents  until  all  other  forms  of  treatment 
have  been  tested.' 

The  author  has  tried  many  methods  of  bridging  and  is  satisfied  that 
flaps  cut  from  the  nerves  serve  as  a  better  framework  for  the  deposit  of 
new  fibres  than  any  foreign  insertions^  (Microscopical  Drawings,  Figs.  574 
and  575). 

Spitzy  '  has  many  excellent  suggestions  as  to  technic  and  also  records 
his  experiments  in  nerve  regeneration.  In  quadriceps  paralysis  he  has 
anastomosed  the  long  branch  of  the  obturator  nerve  with  the  long  saphe- 
nous branch  of  the  anterior  crural,  the  grafting  being  made  high  up  below 
Poupart's  ligament. 

In  Young's  ease  *  the  tibialis  anticus  muscle  was  the  principal  one 
paralyzed.  As  this  muscle  is  supplied  by  the  musculocutaneous  as  well  as 
by  the  anterior  tibia!  nerve,  the  peroneal  nerve  was  attached  by  formalized 


Fig,  579, — Nerve  graftinc:  nerv'c  fourteen  days  lat^r  »s  i  aM'i-i]  m  C'lirgile  membrane.     (CmiE  and  Ellis.) 


gut  to  the  musculocutaneous.  The  i^i  .  >  i  v.  as  reached  by  incision  down- 
ward from  the  head  of  the  tibia  and  the  fibi-es  of  the  pe  rone  us  longus  sepa- 
rated. The  jTeroneal  nerve  was  exposetl  and  was  found  to  divide,  one  fascic- 
ulus supi>lying  the  anterior  tibial,  another  the  musculocutaneous.  The 
branches  supplying  the  anterior  tibial  muscle  were  di\dded  high  up  and 
inserted  into  the  musculocutaneous  and  held  by  sutures.  In  another 
case  he  anastomosed  the  external  popliteal  with  the  internal  popliteal     A 

»  Jour.  Amer,  Ihil  Assoc.,  March  28,  1908,  1029  and  Jan.  4,  1908,  56;  N.  Y.  Med. 
Record,  July  II,  1908;  Wien.  med.  Woch.,  Nov.  28,  1907;  Aahhurat,  Trans.  Phila.  Acad. 
Sui^.,  April,  1908. 

*  Willard,  .'Vrticle  in  Bryant  and  Buck's  Amer.  Pract.  Surp^ery,  vol.  n,  pp.  465—172; 
Nerve  Sutiirinp  ami  Nerve  Grafting;  Interuat.  Med.  Mag.,  April,  1S94»  161;  Med,  News, 
Phila.,  i894,:i;74. 

*Spitzy,  Anier.  Jour.  Orth.  Surg.,  vol.  ii,  No.  1^  Aug.,  1904;  Zeitechrift  f.  Orth.  Chir., 
Bd.  jdii,  Heft  2. 

*Youij|?'b  Orth.  Surg.,  1906,  198;  Jour,  Amer-  Med.  Assoc,  June  21,  1905;  Trana, 
Amer.  Orth.  As.soc..  1905. 
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portion  of  the  tibial  may  be  inserted  into  t 
unused  end  of  a  divided  nerve  can  be  prevent* 
inserting  it  into  muscular  tissue.  The  muse 
of  the  brachial  plexus  may  be  readily  transpl 
median,  the  median  into  the  radiaP  (Techni 
can  be  transferred  to  the  sixth. 

Neurolysis  is  the  freeing  of  the  individ 


Fio.  580. — Cargile  membrane.     A,  surrounding  nerve 

After  nerve  transplantation,  muscle  m 
by  voluntary  and  involuntary  motions,  mae 
for  a  year,  since  regeneration  may  follow  evi 
results  cannot  be  judged  for  a  year  or  mon 
case  where  almost  complete  restoration  of  n 
after  a  loss  of  eight  inches  of  the  radial. 

SUMMARY  OF  TREATMENT  OF  ANT 

L  Rest  during  stage  of  tenderness. 

2.  Massage  and  electricity,  continued  f 

3.  Manipulation,  stretching  and  frictic 

4.  Prevention  of  foot-drop  while  in  bee 

5.  Apparatus  to  prevent  deformity  as 
the  weight  of   the  body   and   develop  we 


>  Hachenbnich,  Arch.  f.  klin.  Chir.,  1903,  N( 
Gesellschaft  f.  Gliir.,  June,  1903. 

'  Spiller,  Frazierand  Van  Kaathoven,  Amer.  Joi 
Phil.  Coll.  Phys.,  Nov.,  1905;  The  Practitioner,  1905, 
Jan.,  1900,  5;  Trans.  4th  Cong.  Italian  Orth.  Surp., 
Sept.,  1907;  Jour.  Nerv.  and  Mental  Dis..  June.  190 
1904,  vol.  ii,  No.  1;  Babcock,  Trans.  Phil.  Co.  Med.  i 
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atrophy  of  the  dispaso.  not  the  brace,  will  n»sult  in  shrinkH^e  of  the  limb. 
Defonnity  is  usually  the  n?sult  of  neglect  of  prtM-autionary  nM*asun*s. 

(>.  In  contracted  and  deformed  joints,  suruiral  interft'n'nei*  to  hrinf; 
limbs  into  .strai>:ht  line  and  walking  ]Mjsition  with  thr  body  is  far  more 
H]XHMiy  and  humane  than  instrumental  stn*t chinas. 

7.  Midtipic  tenotomies,  forcible  corn'ction  arid  o|M*n  incisinn  sliould 
1)0  practiscti  at  hip.  kntn'  and  ankle;  supplemi>nted  at  the  kiH^>  with  tt>iidon 
transplantation  or  arthro<lcsis  and  at  the  foot  with  tar^M-rtomy.  arthro- 
desis, tendon  transplantation  and  nerve  iiraftini:.  as  nctMlni. 

S.  Artifirial  mechanical  suj)pt»rt  by  braii's  after  ojMTatinn  is  usually 
rrcjuinMl.  with  or  without  canes  or  crutcfics.  with  sy>tcniatir  gymnastic 
muscular  tlcvi'lopint'iit  for  a  year  or  mon*. 

\l  Any  form  «if  locomotion  is  ln*tt«*r  than  hi-lph'ss  d('|H'ndence.  No 
patient  poss^'ssini;  >ulliricnt  arm  |M>wi'r  to  st«'a»ly  himself  upon  crutches 
or  wheeled  crutches  should  U*  coiisidi-n-d  hitiM'les.-*.  (*an'fully  planned  and 
executed  sur;:iral.  mechanical  and  nuiMular  develnpinenial  mt*thods  will 
n»sult  in  utiliziim  the  lejjs  and  arms  for  s«»m<*  surt  uf  Inromotion.  if  |n'rsrver- 
injjly  folh>wetl. 

<  KHKHHAL  SPASTIC     PAIl AI.YSIS. 

S>nnn>m!i:  (Vn-linii  p:irily»iH  nf  chililmi:  Aiuutur  p:ir:il>->i'>.  ii-r:kiii>iil  fM-iiiloparnpIoffiA: 
chrunir  ifianu.-.  l.iltli''s  itur.ilvMis;  N|MiNlic  iliplrci:!.  Iiriiii|i|i>>;i:k  :in«l  |>.ir;»plf'i;ia.  rrn*linlr 
KiiiilcrLiliiiiuiii! 

IX'finition.  —  A  condition  (»f  cerebral  di-fert  varyini:  fn»m  -liirht  dofi- 
i-ienry  uf  intellect  tn  eiinipli'te  i<liocy.  and  amimpanicd  l-y  inronrdinate. 
poorly  controlled,  irrvfiular  muscular  movements.  Mimetimes  ehon-ic  or 
t(*tanoid  nr  athetnid. 

The  condition  is  important  to  the  orthnpa«'dic  surtenn.  a-^  the^»  rasej* 
will  In'  brought  to  him  in  all  stages  of  di-abiliiy.  witli  thf  e\|ii-(*tatii>n  on 
the  part  nf  pan*nts  that  i:oi»d  walkini:  powrr*.  j-an  U-  ^i  imd  Tin-  defective 
brain  ctmirol  i**  unn>cot:niz«Mi  or  unarkin'wledin'ti.  a*  ailnlfsriTi?  aini  hnju-lrsj* 
idiots  will  l)e  n'|Mirted  a>  *mly  backwanl  and  rhiMi>h.  In  n!;ir.y  «-a-^'-  the 
mother  will  iii>i>t  that  tlit*  child  is  unu-iially  briL'tit  and  thf  rhild  nuiy 
Im'  profiiii'nt  in  niu>ir  t»r  some  other  acciini|"li-hmi-ni 

EltioloKV.-  InliiTited  weaknesM^s  an-  prime  f;i.  turn  The  ritid  ?«pa>tir 
condition  «if  the  mux-les  may  W  notin'd  frnm  l.;rth.  parM-  ularly  when 
intfllii»rnre  i-  li»\\  '  The  condition  in  il>  l■l•nL'^'!ll^»!  iMrm-  s-  f.-und  moM 
fn-ipji-ntly  in  tin*  childn-n  <if  >yphilitifs  and  ali"»ln"Ii—  .Irutikt-nnt--  evi-n 
At  t)ie  tune  nf  runreptifin  favop*  its  pnidui*ti<in  W  hi-n  tun  iij(rn-4*ly 
riiiir-itii-  inilividiiaU  marry,  it  ean  U*  saft-lv  pn-di«"f««i  'li-it  *i.iiii-  fnrm  of 
Hp:!-?!!-  !!iM-i  iilar  i-nndiTiun  will  ilevi*l«»p  in  thiir  ntT^priiij    Ijl'    "i**! 

r\»nirii-  iHrvmi"*  -hmk-i.  Iinhtnin;:  Mn-ki-.  f r:ni!:!:iTi-!n-.  an^l  ■•••vere 
ilini--  i.f  rhi-  mufhiT  duriiii:  pn-unainy  n..iy  pp'dn'f  the  mnilition. 
I)i-Ji.  irnrif-  I  if  p.iratliyr«>i.|  elands  aN«»  favnr  ti'tan\ 

.\n.'»!ti-r  \:irirTy  df  «pa*li»"  paral\ -i*  «»ft»'n  m  i-rir««  ilunfi;:  th»'  Wr^X  five 
yt-ar-  I'f  l:if  fr'»i!i  int'runiriti'*.  o^n-bni'-pinal  nit-mnL'iti*-.  •••nvul-ions.  or 
ir/r.ii  r.iMiil  ill'!n«>^rhaL^*  frnm  wh«H>pini:-«'oni:h 

>  MilU.  Nrn-iiiiii  DiM^XH-.  |'   MM 
41 
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Pathology. — In  congenital  caaes,  there  may  be  an  entire  absence  of  a 

portion  of  the  brain  (agonosi.s)  witli  purencephalus,  or  an  intra-uterine  brain 
hemorrhage  may  have  ocourrcd  with  subsequent  changes.  Meningeal 
hemorrhage  during  birth  frum  forceps  injury  is  a  ver>^  common  cause.  An 
obstetrician  should  always  bear  this  terrible  possibility  in  mind  and  u»se  liis 
instruments  only  with  judp;ment  and  caution.  Prolonged  retention  in  the 
pelvis  or  compression  of  the  placenta  in  protracted  hibor,  by  interfering 
with  the  |>ro|x^r  aeration  of  the  infant's  blood,  may  also  result  in  cysts  or 
permanent  deposits  and  pressure  on  the  brain. 

The  brain  of  a  patient  with  increasing  epileptic  convulsions  and  weak- 
ening mental  fariiltirs  is  shown  in  Fig.  21,  p,  l\2.    The  child  died  from  scarlet 


Fir.,  581— Nc«lecti?d  fe^hlp-inm^lBl  pi«rHl>iic  who  hml  never  Wftlke^t.  From  <M">iiiitiuerl  M\tmm  "" 
fltfor  ami  beti  ihv  bfuly  hml  l3<»<:'omf  sti  ilisiliisrtwJ  lliAl  ihr  \th  hip  1»>  in  llic  left  axilla,  the  legs  were  croma»l 
ittn«i  (wiNlwl.  and  ihe  rilis  were  bent  at  ukarp 


fever  soon  after  an  exploratory  trephining  by  the  author  for  alhetoid  move- 
ments of  right  arm.  The  skull  was  tusymmetrical.  The  sunken  portion  of 
the  left  hemisphere  in  the  Uolandic  area  corresponded  ver\' closely  with  the 
distribution  of  the  middle  cetiebral  ftrter>^  and  may  have  been  the  result  of 
an  emhctlus.  A  large  crater-hke  ojieiiing  extended  into  the  lateral  ventricle. 
The  large  porencephalic  cavnty  wiis  filled  with  clear  serum.' 

ActpiiiTd  spastic  paralysis  from  hemorrhage,  from  accident*  convul- 
sions, inherited  syphilis,  infectious  disease,  whooping-cough,  or  the  exan- 
themata may  I'esult  in  cysts,  atrophy,  sclerosis  and  softening,  with  descend- 
ing degeneration  of  the  lateral  columns  of  the  cord  -  or  of  pyramidal  tracts,* 

The  paralysis  may  \ye  hemiplegic,  paraplegic,  diplegic,  or  mono- 

PLEGIC. 

'  Wilkinl  :ui«l  Lloyd,  An^  Jour. MerLSci.,  I892,ciii,381 ;  Trans.  Phik.Co. Metl.Soc.,  1891. 
'  Little.  N.  Y.  Med.  Rec,  Nuv.  m,  1907. 
•Spiller.  PhiL  Med.  Jour.,  June  21.  1902. 
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Syitiploim.— Ir  coKr.EKtTAi.  emmm  tbm  diild  hOI  br  tiiitly  iii  nit  ting. 
walking  anU  talking^  anil  at  five  >*ram  may  br  advannrd  finJy  to  tht*  nnljuiary 
tlcvclopnii'iit  of  two  j-caw,    Tli/e  inusriea  will  be  rigiU  or  will  r  !  fM'bly 

and  uiut-riainly  tci  tlm  dpfertiw  will  fMiwf>r,  at  tiitir«  amoii  -  total 

hrlpksMttUMi.      i  ight  dpfri'ijvHMiMv,  mmiii  Alumn 

the  mental  con.  ,  ii»j«ton.    The  ejf*  arr  «!  wiik- 

apart,  tlie  eyetmlb  are  uiii»t4>ady,  oftisn  «tnibUmir,  naliva  dribbJea  from  the 
mnuth        '    /*         t^R  an*  indiifilDrt  or  air  ^        '  iral  MiuiHlit.     Other 


iipathy  and  wrakneKH  rat 


al)^.    In  nittiny?, 


rjirti'S  .-J 

the  child   r«-U\i*»  ilie  iqiitir,  prtHlucing  a  loupt  kyphippu*;  and  after  tanly 

loconicitiun    rumtnent^eii,    walk}*    upon    tbe   totHi 

with  kraw^  anil  hipa  flexed,  and  with  a  )erkv 

unsteady   frait    which    mental  cnt    in* 

eivaaea   tKiie.  TiVi).     After  utaj  i    a  few 

momcni««   tlic    riipd    niunrleii    rrimx,    tlio    hmskt 

diop  to  tbe  ground,  but   the  legK  are   fleie«t, 

aildurttHl    and    rotated,    the    knees    k necking 


or 


the   legfl   are    enMnd, 


•gi^nal  eai  ^ 
ariMor-legii  0. 

lieflexes  an*  inciraxed  from  tlie  bepdnnin^ 
and  the  leaiUpipe  itpasltr  ngtdity  of  the  Jeic 
idowly  dUappeam  upon  pmwun*.  ^nioiiion  in 
Uifiuiilly   ununpairpd.      1  •  uital    r- 

Unibt«  aitid  thr  ImmIv  drN<  \A\  ntm\ 

llMrkeilly    fmm     the     atrophic    ninditmnit    of 
naterior  paliom>Tlitia. 

In  thi»  ACQi'iJicit  iiKiitfi.ftutc  fonn  volun- 
tary' nt'i  '     .    ' 
lal<?r,  n 

mueclea  bee^nae  irtitT  Imt  yield  nlowly  to  i 
Thumb,   finieer««   wriat   and   elbow    an*    t..^..« 
.Mthcmgh  nlight  motion  in  n^tjuned  nt  elUiw  and 
hand   the   {latient    U  unal*> 
with  tiM*  fingrn*  or  to  feed  I 
abortened  ami  often  Uflp|e«i.     'fhe  leg 
eneil,  flexed  at  hip,  knee  and  aiikle«  oi 
dub-fofit  of  the  rqumovaruti  variety  i\ 
The  $ii  -teady  and  feeblet  tbt     »  _   i 

hemiplt  ^  ^uiird  |iar«lyic«  ahotthl  i»*    u- 

genital  form,  aince  up  to  the  time  of  the  btaln  heninrrhage  i 
h"  '  -     '      ?ater  if  may  be  impidrtHi  by  i 


t«*ctf 

••I    19 


n» 


.—The  «yikkpi4>ifMi  ol  iafantiie  apinal  p: 
apaatie  pand>*aia  aiv  ao  egiKiiUallx  difliMeni  (emeept 

the  eaiea  deieloping  from  aruir  meningeal  diM^aM*)  that  no  ronf union  in 
diagnoM  thmald  arije.  if  th.     '     •  .      .i      .    .     .... 

In  eerebrml  apaitic  ea^  tmil  nl 

normal  mm:  loearaotkiD  ia  or  uw  r% 

CXagprr^i'^d  find  inti*tli4mi<  «*d       In  ^>V 
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of  certain  groups  of  muscles  is  positive,  locomotion  is  impaired  or  feeble^ 
limbs  are  flaccid,  reflexes  are  lost  and  intelligence  is  normal. 

The  enfeebled  condition  of  tardy  development  in  infants  under  two  or 
three  years  of  age  may  be  also  the  result  of  rickets,  or  syphilis,  or  pro- 
longed malnutrition,  and  should  be  closely  studied  while  the  child  is  naked. 
Prognosis. — In  congenital  cases  even  with  brain  impairment,  slow 
physicd  and  mental  improvement  may  be  expected  under  proper  care  and 
training.  These  cases  are  not  very  resistive  to  the  acute  diseases  and  as  a 
rule  do  not  reach  middle  life,  convulsions  or  epilep.sy  hastening  the  end. 
Hemiplegic  cases  from  hemorrhage  are  very  likely  to  tlevelop  epilepsy,  and 

if  unwisely  governed  and  indulged,  will 
develop  violent  fits  of  temper  with 
dannjprous  tendencies. 

In  bo  til  congenital  and  acquired 
defornuties,  marked  improvement  will 
result  from  proper  surgical  measures, 
followed  by  patient  muscular  and  mental 
development.  It  is  usually  unkind  to 
disabuse  the  mother  of  her  belief  in  the 
mental  capacity  of  her  child,  as  nothing 
is  to  be  gained  by  such  disclosure,  but 
a  guarded  prognosis  should  be  given  by 
the  surgeon  as  to  the  benefit  to  be 
exjiected  in  locomotion  when  operative 
procedures  are  done  in  imbeciles  and 
iduits.  The  improvement  following  such 
operations  will  depend  upon  the  amount 
of  brain  power  and  the  pei-sist^ncy  of 
subsequent  muscle  g>'mnastic  training. 
Neurologists,  concerne<l  more  in  diagno- 
sis than  in  treatment,  may  argue  that 
operating  upon  a  limb  does  not  produce 
brain  tissue,  but  any  surgeon  who  has 
had  experience  knows  that  ver}'  hopeful 
mentality  follows  operative  relief  in  all 
of  this  class  of  cases  except  idiots  and 
microcephalics.^  Ne\v  powers  of  locomo- 
tion, contact  with  other  fellow  beings,  new  ideas  and  impressions  tend  con- 
stantly not  only  to  develop  musculnr  power  but  also  to  increase  brain  vigor. 
Some  neurologists  still  hold  absolutely  unwarranted  pessimistic  views, 
but  surgeons  know  that  many  of  these  cases  can  be  greatly  benefited  by 
proper  iitt/cntion.  Skilled  English  surgeons  like  Jones,-  Tubby  and  others 
have  followed  the  teaching  of  American  orthopaedic  surgeons,  and  are 
endeavoring  to  educate  their  countrj'men  to  the  fact  that  the  lengthening 
of  a  tendon  lessens  the  undue  reflex  excitability  of  a  contracted  muscle  by 
diminishing  tension  and  restoring  equilibrium.  Failure  will  result,  however, 
if  the  surgeon  does  not  realize  that  this  operation  is  but  the  hrst  though 

*  Tubby  and  Jones,  Surgery  of  Paralysis. 

*  Jones,  Ann.  of  Surg.,  xxxvii,  1903,  415. 
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the  most  important  step  in  securing  locomotion.  Patient  ami  long-con- 
tinued muscular  and  pedagogic  training  mu^tt  neceiManly  follow  up  the 
operation. 

The  author  for  many  years  has  insisted  that  ihvtfe  cases  can  lie  greatly 
im])n)ved  by  \visc*ly  planned  surgical,  mechanical  aiui  g>'mnastic  meatfureii 
ami  that  they  should  not  \xi  denied  thes(*  Itenefits.' 

Treatment. —  1.  Massage  and  manipulation.  2.  Methodical  mental 
training,  '.i.  ( gymnastic  muscular  training.  4.  Mechanical  sup|M>rt  with 
apparatus.  5.  Forcible  straightening.  6.  Tenotomies,  subcutaneous  and 
o|)en.  7.  Myotomies.  S.  Excision  of  mu-^rles  and  tendons  and  nerves. 
9.  Tendon  and  mu.xcle  transplantation.  10.  Nerve  anastonuwis.  II.  Re- 
section of  sc»nsor>'  roots  at  spine. 

As  8<Kin  as  the  lack  of  the  muscular  power  is  detected  in  the  infant » 
s>'stematic  efforts  must  be  made  to  increase  the  nutrition,  prevent  defor- 
mity and  encourage  walking.  Massage  and  electricity  an*  of  use  for  the 
first,  stretching  and  manipulation  for  the  second. 

Well-rpguliited.  rhythmic,  hystem.\tizki>  iirsrri.AK  rxekcihbs,  first 
passive  then  v«>luntar\',  must  he  employed  as  s(M»n  as  the  child  shows  suffi- 
cient stn>ngth  and  intelligence  t<»  practise  the  nM'thmis  of  walking  with 
feet  apart,  toes  everted  and  heels  on  gnmnd.  Tlie  appliances  fumisheil  in 
a  g(N>d  orthopiuHlic  g}'mnasium  under  a  competent  instructor  will  prove  of 
the  greatest  advantage  (Fig.  152.  p.  235). 

The  adductors  of  the  thighs,  hamstring  antl  calf  muscles  should  be  pre- 
vented from  contracting  and  the  flexoni  of  ann  ami  hand  shouhi  In*  stn*tched. 

To  these  slowly  repeateii,  methotiical  and  m<*ntally  controlled  muscular 
e.xercises  is  added  patient  education  of  the  mental  faculties.  A  skilful 
teacher,  etlucatetl  in  the  training  of  backwanl  and  feeble-minded  children, 
will  accomplish  much  more  than  a  sympathetic  and  indulgent  mother. 

.Vppartitus  is  of  little  avail  until  after  o|)eration.  Stretching  under 
etherization  and  confinement  in  g>*|)sum  cast  ftir  wtvks  in  an  ovkkcor- 
KKfTKh  |M>Mti<»n  is  s<imetinies  of  service.  Ilemiplf*gic  cases  may  Xte  assisted 
by  brac'<\s  IhiUi  U'ftm^  and  after  o|)eration. 

Operative  Treat  me  n t .  —  With  ln»els  elevate*!,  knees  fk^xetl  and 
thighs  <*n>>.s4'd.  even  a  stnmg  individual  wnuUi  iiud  walking  difficult  or  im- 
jM)s.«:i!iIi':  hnw  nuirh  iimn*  so  a  child  with  brain  enfe«-bU'd  an<l  tuiiscles  imper- 
fectly innervate*!!  Wi.^i*  surgi»r>'  then»fon»  t>fTer>  tin-  >un».st  means  <if  lienefit. 
The  nile  fur  opt»ralive  n-lief  should  \n*  to  dixidi-  all  rontractet!  tis.*<ues.' 
\X  the  font  the  tendt>-.\rhilli>  is  si>ctioned  !»y  an  i»rKN  nb]ii|ue  or  mortised 
division,  witli  «!etinite  lengthening  and  rhniiiiii'iz4M!  gut  or  silk  suturing, 
a-  a  '•I  in  I  1  \m:<h>  tk.not«»MV  *»f  the  tenilon  \-  liable  to  lie  followed  by 
^pa-lie  rniiTrartinn-*  t»f  the  t::i.<«tnM*nemiii'«  evi-ii  iiThler  a  pla-^ler  cast.      A 

•  \\ill;inl.  artirlf  in  liryaiit  am!  liiickV  Ahmt  IV.*ctirf  .^f  .•*«in:rn .  ii.  .MW;  INirmlytie 
C'riiiplr-.  Ilflitf ..}  <.i»<'ail*<«l  lli»f«lrNt  Ct^i^-n.  Tmii*  .Xim-r  <>rOj  A*^**  .  i\  .  .is'2  miui  vii,  *f26; 
.\in«T.  J«iur  M«h!  S«'i  .  lv.»l,  170;  Tmiw  IViiti.  .<f.itr  Mt>\  Sir  .  \xvn.  M\\ .  Trmtv.  Tenth 
Iiidrna!  r.-turn-w*.  lit-rliu.  1VH».  IViii<]  iii;  IVtlintnc*.  i.  I'M.  Arrhi\<**i»f  Pnlmtrim.  «i,  M5; 
N  V  .<i.iir  Mi^l  Kr)ii.rtrr.  IV.M. 'J-JH;  Mo!,  am!  Sure:  ltr|«inrr.  Hula  .  U«%.  491;  Med. 
N.  wh.  ri.ili     I W    10.  IV»I.  697. 

»  \ViII;ir«i.  <>|»iT  Trratnirnt.  Tnma.  Anicr  <>rth  .Vi«ir  .  i\,  Ilvi  aiMl  vii.  TJ«;  Trana. 
r*-nn  Stair  Urd.  Soc..  xxxii,  361;  Trans.  Tenth  Intemat.  (VmgrcsMi.  Berlin.  1800,  iii.  Hec- 
linn  vii  a. 
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too  long  tentlnii  and  a  foiiilition  of  calcarieiis  may  result,  especially  if  the 
flexiuii  !it  the  kiit*c*  iuis  ikjI  \)oeu  praix^rly  forrect^d  at  thp  time  of  ojjeration. 
In  any  i*asc.  Uie  etjiiinus  .should  not  be  overcorrected,  but  the  ankle  should 
be  fixed  for  six  weeks  at  a  right  angle.* 

The  ADDUCTORS  of  the  thighs  are  freely  divided  subcutaneous! y  »t 
their  origin  fnim  the  pubes,  with  a  strong,  long-cut  ting-faced  tenotome  (Fig. 
584  D  an*l  K).  tlu*  I'^nirture  wound  being  made  by  drawing  the  skin  a?^farn^ 


Kio.  .*iS4.—Tf>nn tomes,  ms'trlml  un  tin*  liai-k  of  (he  liiinMlp^,  in  urrl**?  that  tUe  ruttiiiff  edge  may  bo 
known  whet;.  i(.  im  lyurteii  in  the  liH.Mtje^.  Sliaikk*  ilfjtible  ibi' >'tri<iigth  of  llieoTH>><  <inlinanly  iK^ld  in  the  stiop;^, 
^4,  shATft  pijinlt^i  tenolonit*;  li,  probe  {Kjinted;  (\  hliint  poinle^l;  D,  long  rutting  far*',  TinJif  pointed;  E.  lunj 
cutting  facet  cJttm  long  nhank  for  deep  work  at  thp  lu|>. 


possible  toward  the  median  line  of  the  body  in  order  that  by  its  retrac- 
tion, urine  infection  of  the  wound  may  be  avoided. 

The  teniloris  of  the  biceps,  senunieinbranosus  and  semitendinosus 
behind  the  knee  are  divitled;  the  former  by  open  section  to  avoid  the  per- 
oneal nerve  (Fig.  4S(K  p.  520).  The  fascia  is  well  stretched  to  prevent 
subsequent  pain. 

The  adductor  wounds  are  then  di^essed  with  aseptic  gauze  and  collodion 
and  the  other  incised  wounds  closed  with  catgut  so  that  the  bulky  aseptic 
dreasinga  need  not  be  disturbed  for  weeks.    To  secure  a  long  splice  in  the 


'  Townaend,  Trans.  Amer.  Orth.  Assoc.  IflilO.  xlii,  193, 


b 


TKXDON  TRANSPLANTATION.  «47 

luliluctor  inus<'les  the  weight  of  the  heavy  planter  rams  fmiii  |)erineiini  t<» 
t(K*.s  iH  Hutlicieiit  to  maintain  an  alMlurted  |M>silioii.  If  the  U*vX  nro  faj<trne«l 
to  the  side  iMMl-raiU  this  lin^ssing  is  ni«>n'  roinfortahle  than  a  stiff  InmIv  rat<t. 

KxcisioN  of  a  ]M)rtion  of  the  adductors  «)r  nki  hkitdmy  nf  the  obturator 
nerve  will  j>n)ve  of  U^nefit  in  rnhipsing  ras<»s  of  aildintinn. 

Tendon  Transplantation.-  Tran?»pluntation  «»fTen<  the  double 
advantage  of  lesst^ning  the  tlef(»nning  undue  artinn  of  a  niusele  by  tran.H- 
ferring  its  influence  to  the  opiNisite  side,  ihcn-by  aidiim  in  lialann'  of  }N»wer. 

If  the  tenotomy  of  the  hamstring  musclc^  at  the  kru***  fails  to  n*lieve 
the  |)ermaiu*nt  flexion,  the  tendons  may  Ix*  traii>fcrnMl  to  the  quadriee|)s 
(p.  6;U).  Tendon  transplantatitm  is  of  li».s.s  s^Tvii'*'  in  spa^tii-  <-as<»s  than  in 
the  deformities  of  infantile  spinal  paralysis,  but  may  orca.-*ioiially  prove  of 
advantage.  esjxM'ially  in  the  arm  and  Utr  to.^tnttir  puriNisi^s.  In  hemiplegir 
flexions  the  flexor  carpi  radialin  and  uliuiris  may  U*  detached  fn»m  thc*ir 
innertions.  carried  anmnd  the  Inmes  orthnumh  tin*  illtl•ro^^4•ous  spa<'e.  ami 
HUtun*d  to  the  s(>ctioned  and  shf>rt4'ned  e\tcn>or>  uf  the  finirer^.  or  into  the 
fancia  or  |M>riosteum  on  the  dorsum  of  the  rarpu-*.'  Chromici/rd  gut  or 
<-eIluloid  thread  is  use<l.  (»r  silk  ImmIchI  in  sublimate  Milutinn  1  :1inni.  then  in 
paraffine  (p.  iMi'2)  if  lengthening  of  tendon  i:*  neri'*>ary  iKt>r  technic. 
sec  p.  iVM.)  A  wrist  ankylo.*HM|  by  akthhohkhi^  i^  |r^>  di-fiL'urini:  than  a 
Hexed  hand. 

Transplantation  can  bt*  conihineil  not  mdy  with  ^hurtening  of  the 
extens«irs  but  with  tenotomy  of  the  rte\«»rs  at  the  w  ri«<t.  t»r  with  t»i»i»n  sectitm 
or  my(»tomy  of  the  fle\f»rs  and  pn»nators  at  ihi'ir  ori;;in^  in  the  up|»<*r  fon»- 
arm.  or  with  the  anastomosis  of  a  pnmator  into  a  'supinator.  The  author 
has  foutid  this  supplement ar\'  cosmetic  o|N>ratiori  a  deeiiled  improvement. 
:us  in  the  m.'ijority  of  cast's  the  arm  is  aln*ady  u<4'li'*«<<.  The  liand  i*<  for  eicht 
wei'ks  li\eil  with  gypsum  in  an  overcornTirtl  iMioitimi. 

Thn'<'  months  aft4'r  transplantation-*  in  the  l«iwir  lindi-.  ltM-i*in«iti4»n 
ihoulil  U'  eijroura::eil  l»y  sus|iending  ih«'  patii-iit  in  a  l«-:itli«r  ja«ki-t  fri»ni 
an  overh«'a«I  trolli-y  .«-upp<»rt  (Fig.  I.'i'J.  p  J-^'*  and  !•>  tin-  application  of 
?*uitably  planned  bracfs  and  ap])aratU'<.  with  rruN-hr^  or  wlut-lrd  rnitche> 
or  cani'«i 

Ma.-'»ai:i-.  manipulation,  and  sy?»tematiiail>  nnulatetl  i:\mna**tti'  e\er- 
ei.Hcs  an*  maintained  f«»r  a  year  or  mon\  until  thr  iniliMihi^ii  ran  walk  with 
pn'ci>ion 

N  e  n  r-i.  p  1  a  <«  t  y     or     Nerve      A  ii  a  •»  I  ••  ni  o  •«  i  •»  Ner\e     trans- 

plantation i»tTer-  a  little  h«»}N*  of  H'lief  when  tlu'  ner\t>  that  >\ipplies  a 
gnuip  of  '.pa*nioi|i«-;il|y  rontracted  or  athetoid  niU*<le-  ran  U*  n*ac|ii>d.  the 
object  \n'U\ii  to  ^«i  <M{uali/e  muscular  |Hiwer  that  pMr|Mi-fful  mo\('nient>  cai» 
be  made. 

.\  can-Mil  >tuily  of  the  innervation  of  thf  parr-«  i-  lu-ie-'-ary.  with  the 
as>i>tance  of  a  ^kill«-ii  neun>logist.  A  Mfali/ed  ner\e  tMa\  lie  tran-fern»il 
in  itsentinMy  i»r  a  |Mirtion  split  i>ff  and  ana-ton>«»*<»i  to  thr  paralyz4*d  one, 
loop  Mitrln'^  U'ini:  plan-«l  in  the  sheath  to  pn'vent  it-  i'*ra|N'      A  >terile  me- 

'  Will.inl.  Hnani  .imi  Hurk'n  .\nirr.  Pniriicr  of  >ijfvr>.  mU  ii.  VXi.  J«i|M>n.  I'niv. 
•  •f  IViiii.t  Mt-^1  Hiiil  .  Ih-c  .  IIM)7:  Traim.  Mnl  Sir  V.i  l'«(C.  \  ul(4ib>.  iWrlin  klin.  Wich  . 
kiii.  VMW*:  Tubliy  »ti«i  Jmirfi.  lirii.  MM  Jmir  .  Marrli  .(.  VMVt.  .V<*liliiir»i.  Anirr.  J«>ur  Mf«l. 
Sci .  1W17:  .Viiirr.  Jour.  <.>rth.  Sunt..  ItllU. 
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tallic  electrode  is  useful  during  operation.*  End-to-end,  lateral,  complete 
and  partial  anastomoses  are  shown  in  Fig.  577,  p.  638. 

A  small  round  sewing  needle  and  fine  well  oiled  chromicized  gut  or 
celluloid  or  silk  thread  are  used  and  the  loop  ligatures  made  to  include  the 
sheath  with  as  little  injury  as  possible  to  the  nerve-fibres.  In  lateral  anas- 
tomosis the  insertion  is  made  by  slitting  the  sheath  and  placing  the  fresh 
borrowed  nerve  close  against  the  nerve-fibrils  (technic,  p.  638). 

As  primary  union  is  vital,  absolute  asepsis  is  essential. 

In  a  case  of  violent  athetosis  of  the  arm  the  nerves  were  exposed  in  the 
upper  portion  and  the  ulnar,  median  and  musculospiral  carefully  isolated. 
After  the  insertion  of  holding  loop  stitches,  the  ulnar  was  divided  and  both 
proximal  and  distal  ends  implanted  into  the  musculospiral.*  The  median 
was  divided  and  the  central  end  enveloped  in  Cargile  membrane  was  im- 
planted into  the  musculospiral,  and  the  distal  end  into  the  distal  segment 
of  the  ulnar.  As  the  biceps  still  continued  to  act  spasmodically  in  spite 
of  the  rigid  fastening  of  the  arm  to  the  body  by  gypsum  bandage,  the 
circumflex  and  musculocutaneous  were  subsequently  exposed,  the  central 
end  of  the  musculocutaneous  being  sutured  to  the  peripheral  end  of  the 
circumflex  and  the  central  end  of  the  latter  sutured  to  the  peripheral  end 
of  the  former. 

In  the  other  arm,  the  proximal  portion  of  the  circumflex  was  inserted 
into  the  distal  portion  of  the  musculocutaneous  and  the  distal  portion  of 
the  former  into  the  proximal  portion  of  the  latter.  The  proximal  ends  of 
median  and  ulnar  were  united  by  lateral  anastomosis  with  the  distal  end 
of  the  musculospiral.  The  result  of  the  operation  was  of  decided  relief  in 
the  athetoid  movements  and  marked  improvement  in  control  of  voluntary 
flexion  and  extension  of  hand  and  fingers. 

The  division  of  a  nerve  within  its  sheath  is  sometimes  helpful.' 

Division  o»f  the  Sensory  Roots. — The  relief  of  this  spastic 
action  of  muscles  is  a  difficult  problem.  Resection  of  the  sensory  spinal 
roots  of  nerves  seems  to  offer  hope  of  success.  The  restoration  of  balance  by 
adding  a  scnsor>'  disturbance  to  the  existing  motor  disease  has  been  accom- 
plished by  Foorster,^  Gottst^in,^  Spiller  and  Frazier,**  Clark  and  Taylor' 
and  others.  The  alternate  sensor>'  roots  in  the  lumbar  enlargement  have 
boon  removed  with  benefit.  In  other  cases,  unilateral  laminectomy  has 
been  performed  with  section  of  these  sensoiy  roots  from  the  twelfth  dorsal 
to  the  fifth  lumbar.  The  relief  from  spasticity  permits  regulated  move- 
ments if  subsequent  muscular  training  is  employed.  As  the  origin  of  the 
roots  of  the  sj)inal  nerves  does  not  correspond  with  the  point  of  emergence 
from  the;  vertebrie,  a  careful  study  of  the  anatomy  is  essential  (Fig.  585). 

When  the  athetoid  movements  in  an  arm  are  constant  and  dis- 
abling, an  AMPi'TATiox  at  the  shoulder-joint  is  permissible. 


*  Sur^.,  (lyncc,  iiikI  Obst.,  April,  1907.     Powers,  Trans.  Amer.  Surg.  Assoc.,  xxii. 
Mour.  Xorv.  and  Mental  Dis.,  May,  190,3;  Trana.  Phil.  Coll.  of  Phys.,  1905,  xxvii; 

Spiller.  I'Vazier  and  Van  Kaathhoven,  Amer.  Jour,  of  Med.  Sci.,  April,  1906,  cxxxii,  430. 
»  Nutt.  Amer.  Jour.  Orth.  Surg.,  Nov.,  1909,  151. 

*  Focrster  and  Tietze,  Zeitsch.  f.  Orth.  Surg.,  Oct.  22,  19aS.  xxii. 

» Amer.  Jour.  Orth.  Surg.,  Aug.,  1908,  140,  and  May,  1909.  758,  Nov.,  1909,  262. 

*  Univ.  Penna.  Med.  Bull.,  xxii,  314.     Amer.  Jour.  Med.  Sci.,  April,  1910. 
» N.  Y.  Med.  Joum.,  1910,  xci,  215. 
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Trephinin(s  of  the  skull  in  honiiplojar  cawn.  unlotw  porf«iriiio<i  immetli- 
at-oly  nft<*r  a  heniorrhapo,  has  not  pn>voii  of  nnirh  Ix'ncfit  rvoii  for  opilfpsy. 

C  r  a  II  i  p  ('  t  o  in  y  .  —  The  cxri.'iion  of  a  furrow 
in  I  ho  skull  by  i^nawinf;  Ixmo  forceps,  to  i>ernut  ^]jf 

expansion  of  the  cranium  in  micn)ce])halus.  has 
fail(Ml  from  the  fact  that  the  skull  is  small  U'caun* 
the  brain  is  small,  not  rice  nrsa  (p.  3lh. 

The  H'nKival  of  adenoids'  is  somet  imes  of  s«»rvice. 

C'i  re  u  m  ci  sion  .  —  HundnMls  of  n-n-bral 
Hpastic  cast\s  have  IxH'n  circumcise<l  uniliT  the 
false  diapiosis  that  the  incoordinate  muscular 
movements  were  due  to  reflex  paralysis  frf>m 
balanitic  irritation  or  retained  smegma.  Pn'putial 
a<lhesion  is  practically  a  noniial  condition  at  birth 
and  is  readily  separated  by  the  finp>rs  <lurin^  the 
first  month  of  life.  If  the  prepuce  is  early  made 
movable  over  the  glans.  cleanlinew  is  easily  secun^d 
an<l  the  sensitive  head  of  the  organ  permitted  to 
n»ceive  the  j)rotection  to  which  it  isentitUMl  during  *^j 

the  early  years  of  life.     An  adherent   prepu<*<»  is  -  ^ 

but  AiM*.\KKNTLY  a  contracted  prepuce  in  a  large 
majority  of  cases.  Only  a  true  contracted  and 
phimosed  prepuce  re(|uires  circumcision  in  a  normal 
child,  but  as  many  of  these  cases  are  idiotic  and 
liable  to  \x*  uncleanly  and  to  lM*come  masturbatiirs. 
then»  is  no  objection  to  the  removing  of  everj* 
fMissible  source  of  sexual  excitation  (Phimosis  and 
('ircumci.sifin.  p.  'JOi). 


■^ 


SlMNf AHY  nV  TRK.ATMENT. 

1.  Manipulation  l)egun  in  infancy.  continu«'il 
until  the  chiM  walks;  then  methodical  iMiuration 
of  mux'lcs  in  an  orthop:uMiic  gymna>itiiii  undiT  a 
trained  in^trurinr.  with   st notching,  and   Ina^^aL't• 

U.  lN'd:i^ni:ic  and  disciplinary  e«hir:ititiii  of 
brain  by  a  t<'arlM'r  e\p«»rienc4Ml  in  thi-  .-killfiil 
traihiim    uf    barkward    and    «lcfertive    ciiiMnn 

A.  ri-in»tniiiii*>  :tiid  myotuniics  to  p'-Ton*  tin* 
<M|uilil»riuin  n|*  pt»\\«'r.  i-nabli*  the  child  to  \\:ilk.  ami 
to  niiii<:li*  wirli  hi>  fi'llo\\>  and  acipiin*  an  cdui-afioii 

I  ri'iitl«ni  ami  nerve  t ransplantaTjnii^  and 
division  ••!'  ■^•h^nr\   nmtr*  within  the  s|»iii:d  r:iiia! 

.'»     Ml  iliariH:il  >»lpport. 

ti.  ('oiitiiMiaiire  of  muscular  ami  educational 
trainim;  t}iriMii:h  life. 

Spinal  Spastic  Paralysis.  —  A  few  car^x  of 
spa.'^tie  paralyM>  will  In*  noted  that  tiTv  appan'iitly 
spinal,  not  cen'bral. 

'  (V>rnrU.  IWckwmnl  Chiklivn.  p.  46 


»/ 


}:  .  .'A.-.       Itrtat<«m*  nil  thr 

«(i*i>trt4*  pn  IT »■»»•«■  «•!  ih«  rvrt^ 

ftn-l   iiumbrr*  rl«Ariy  iD«bcBir 
tbr  pArt*       IliU*.   (M>«rr»  > 
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ISCHE^^riC   PARALYSIS. 

S>nonyms:     Volkmann-Leser  contracture  of  liawd  aiuil  lliigere;  contraction  myoeitis. 

The  int'lusioii  of  a  nerve  in  the  callus  of  a  fracture,  or  the  direct  crushing 
i>f  a  nerve  at  the  time  of  accident,  or  the  subsequent  too  tight  application 
of  a  bandage  upon  a  wooden  or  metal  splint,  may  result  in  devitalization  of 
the  skin,  muscleH  and  nerves  to  t^uch  extent  that  sub:*eqyent  blougliing. 
cicatrization  and  condensation  will  result  in  paralysis  and  contracture,' 

Swelling  after  fracture  or  traumatism  is  so  common  that  no  splint 
should  b?  neglected  or  allowed  to  remain  that  is  giving  pain,  whether  it  be 

wooden,  metal  or  gypsum.  A  gyp- 
sum splint  should  always  be  split  up 
before  it  is  thoroughly  hardened,  to 
allow  it  to  be  spread  open  to  accom- 
modate the  sw^elling  (p.  244).  Muslin 
bandages  should  be  cut  and  loosened 
if  either  pain  or  interference  with 
circulation  appears.  Compi-easion 
lietween  two  wooden  splints  is  espe- 
ciully  dangerous. 

In  the  usual  deformity,  the 
fingers  antl  hand  are  permanently 
liexed  and  often  useless  both  from 
the  contraction  and  the  stretching 
ami  loss  of  power  in  the  extensors. 
The  inusclea  are  atrophietl  and 
bound  firmly  together,  the  muscle- 
fibres  being  replaced  by  connective 
scar  tissue,'  When  forcibly  straight - 
eneib  the  fingers  spring  back  into 
their  {leformed  positioti.  but  if  the  wrist  is  flexed  the  lingers  can  beex'tended. 
l*]lectrical  irritability  of  the  muscles  is  tliminished.  Eighty  |)er  cent,  of 
the  cnses  occur  in  children.  The  forearm  is  the  ordinary  site '  but  other 
regions  of  the  body  may  Jx*  similarly  affected.  The  author  in  consultation 
saw  the  ii^sults  of  an  osteotomy  of  the  leg  where  sterious  infection  had 
evidently  occurred  ami  in  which  sloughing  and  contraction  had  so  inter- 
fered with  vitality  as  to  produce  a  useless  foot,  and  amputation  finally 
became  necessary. 

Treatment. — ^An  X-ray  skiagram  will  often  reveal  tlte  position  of 
pressure.  Jones  *  advises  manipulation  rather  than  operation.  Five 
independent  jiadded  sheet-iron  splints  are  applied  to  the  five  fingers  in  an 
extended  position  during  strong  flexion  of  the  wrist.    The  palm  and  wrist 


I 


I' Id,  580. — ContnM?tioij  at  vrri 
nlyaa.    Finger?  flexed  if 


r^a- 


'  Powers,  Jour.  Amer.  Med.  Assoc. ^  1907,  759;  Sayre.  Amer.  Jour.  Orth.  Sui^.,  Nov., 
1908,  221. 

*  Huntington,  Cal.  State  Jour.  MetL,  July,  1907;  Frnvere^  Jour.  Ame".  Med.  Aesoo., 
March  2,  llMtT,  mid  xhiii,  759. 

'  For  collection  of  107  casen  and  Bihliogmphy,  see  Ann.  Surg.,  March,  1909. 

*  JoneH,  Amer.  Jour.  Orth.  Sur^.,  April,  1908,  ^71;  Liverpool  Med.  Chir.  Jour.^  Jan., 
1909;  Practical  Med.  Series,  1909,  vii,  217. 
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nr?  loft  fnM»  and  the  pationt  dirertod  to  Hystematirally  extomi  the  nieta- 
carpDpluilanKf'al  joints.  Inith  voluntarily  and  involuntarily.  In  a  ft*w  davit 
those  splints  ran  Ix'  oxtondtMl  alon>;  the  palmar  surface*  as  far  as  the  wrist, 
and  movements  rontinuetl.  After  another  \v<M'k  the  splint  ran  U*  len>i^h- 
ened  from  fin'ier-tips  to  elli4)\v.  ami  >:ra<lual  dorsiflexion  inrn'a.s<>d  fur  weekn 
until  palmar  contraetility  is  Inst.  Tin*  >plints  an*  thm  n>movril.  massa^f* 
ami  el«»ftricity  applied  and  hand  and  wrist  mnvrim-nts  i'nr<»uramMl. 

If  improvement  do(*s  not  follow  the  alxivt'  metlind^  of  tn^atment.  the 
nerve  sliouM  1h»  expo.^'d  first  al>ove.  then  Iwlow  tlu*  ri<:itri\.  and  the  nerve 
fan»fully  dis.s4M*ted  from  its  eompn'ssinj;  tihroiis  enviriinmfiit .  The  nj:iss  of 
cicatricial  tissues  can  sometinjes  Im*  cxlirpateil.  IiijuhmI  tendons  an*  united 
with  chromici/cd  jrut  or  kanpirtK)  Mrand."*.  Nerves  an»  >plii*ed  and  sutunMp 
or  l)riilj:<'d  hv  the  nerves  of  puppies  ortitlwT  younj:  animal-^,  which  nerve.s 
an»  transplanted  ami  protected  by  tunnels  of  hardene«|  dni:  arteries  or 
liecalcified  hones.      (For  technic.  s<k»  p.  tVM.) 

In  onler  tt>  prr»vent  recontraetion.  a  cnverini:  n»i>f  i»r  hridu'e  is  thrown 
arn>.«js  the  nerve  by  Car^ile  memhrane  «»r  hy  a  tlap  frniu  any  neii;lilMirinK 
fascia.  In  cicatrices  from  th-^'p  hums  the  nervi»  i?»  often  destroyed.  Kedun- 
<Iant  <*allus  and  exostoses,  as  n*veah'il  hy  palpatii»n  an^l  the  X-ra> .  should  In* 
chis4*lletl  away.  I'n*.'*sun'  from  the  (H.^locat^Ml  lu-ad  ni  a  Inine  «'an  l»e  n'lieveil 
hy  n>fiuction.  or.  when  ne(*essary.  hy  excisitm  of  tlu»  head  a.-*  di^cusx-d  un«ler 
rnn'<luced  I)islo<*ations  (p.  .m."*).  Ma.s.sai:e  and  electricity  Iniih  liefon*  an«l 
aft4'r  o|H'rati<>n  an*  imiMirtant.  with  protract«'d  vi>luntary  and  involuntary 
muH-\tlar  I'xercin's. 

ShoKIKMN*;  «»K  THK  honks  nr  I.KN«.rHKMN<i  «»F  rUK  H.KX'UC  1KMM»NH 
i-*  I  if  e«i-»m«'Mr   -MTvice. 

Nj.i  i:ni  ^-^i-*.  or  nervi'-fihn^  .sc»paraii«>ri  j-i  M»metime>  «»i  U'liefit. 

Paral\sis  of  Lower  Arm,  Traumatic.  In  iirtain  i-ax^^  <>f  fractun*  at 
the  i-llxtw.  paraly-i>  n-^ults  fnun  the  ori^iiiuil  injurv.  or  friitii  wounds* 
The  niu-'rjilii'.jfiral.  ulnar  or  radial  ma\  U-  ni\ol\r.|  Tli**  par.ilv«.is  may  U» 
temporary  •»!•  jNT-i-tent.  In  a  pMi'nt  ra^*'  i>li^r\rd  !♦>  the  author,  the 
mu>«"ul4f»pHal  N\a-  injun'il  hy  tin*  sharp  pi"»tr»iilii>i!  Ira^'iinin  ii»  a  i-oiii|Miiitid 
fractun-  ♦•!'  thi*  humcr\i>.  Paraly-in  r»t  tli*-  haii«l  i  \titj^..r-  t..!!»»\\fd  with 
wrist -drop.  Tin*  lu-rve  wase\|M»MMl.  flean-d  ifoiii  l»«»rn'  •  ail.i*  and  ii<'at  ri«*ial 
tissue,  and  a  llap  i»f  fa>i-ia  pla«-«'d  lieiieath  it.  lVir.il\-i-  ••!"  the  ulnar  nerve 
with  Iti^-  i»f  inotinn  and  ^'n^atitJii  in  th«'  littji-  atid  riri^*  riii::»r-  may  «M-i-ur  when 
the  eliiow-  lit*  fur  miuiths  upon  a  mattn'>s  dvirmi:  .i  U»u^.  e\liau-tivf  di'««'a.'*'. 

niUTII    PAI-SV:   OHSTKTKH'AI.    I'AHMASK   OF   THF    ARM. 

Vi.il««m  t  Fart  ion  and  twi-tini:  i>f  thr  h^ail  aii'l  n»'i  k  i»r  trartioii  hy  a 
hook  in  thr  axilla  in  the  extractiiui  of  a  hfa«l  or  sn-eih  pn-M'titation.  may 
n'.Milt  in  the  chiM'**  U-iiu;  )H>rn  with  an  armt«»tall\  ln-lpN-^^  Tht»  paraly-i«» 
is  raUMMi  Iiy  a  -tn'tchiiii:  «"r  ruptun*  or  cmhtii^i.im  of  th*-  hrarhial  plexus 
hranche-  drrivetl  from  the  fifth  and  -i\th  ri-rvi.-a! 

'  Willir  I  NiTM'  Tnmoipl.iiit.ition.  Hr>:int  :iri.|  Hi.  k  -  liiit-r  Pr.icnrr  »•{  Sundry,  ii. 
•7.V  Ini.r    M.hI    M.nr  .   Kpnl.  ls«M.  \|.-.|    Nrw«   <  Vt    i>    lv»l 

•  Fur  ••  Wtiuii'Uof  V.iriout  Nrr\i«*"  ■«•  articif  !•>  ;i'itlnir  in  hr\.iiil  an«l  |kirk'«  .\iiht. 
I'rictipf  I  if  .•••irerrv.  ii.  liWi  -I'i.t 
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BIRTH  PALSY. 


The  nerves  exhibiting  the  greatest  loss  of  power  will  be  the  circum- 
flex, the  suprascapular,  musculocutaneous  and  musculospiral;  the  deltoid 
muscle  and  the  supinators  and  external  rotators  may  be  partially  or  totally 
involved.  The  arm  hangs  by  the  side,  slightly  abducted,  the  humerus  and 
forearm  strongly  pronated  and  fingers  flexed  over  a  rigid  thumb.  Fracture 
or  dislocation  may  coexist.  If  unrelieved,  the  member  becomes  permanently 
fixed  in  this  position,  the  shoulder  capsule  shortened  and  the  internal  rota- 
tors of  the  humerus  and  pronators  of  the  forearm  contracted  (Erb*s  type) . 
Growth  does  not  take  place,  the  arm  and  hand  being  stunted  and  the 
member  useless  (Fig.  587). 

Prognosis. — Unless  improvement  takes  place  speedily  after  the  sub- 
sidence  of  inflammation,  the  prognosis  is  very  unfavorable.      Radical 

measures  should  be  early  adopted. 
Treatment. — ^The  infant  presenting 
such  a  helpless  arm  should  be  at 
once  carefully  examined  to  detect  the 
presence  of  a  shoulder  dislocation  or 
fracture  or  separation  of  the  epiphysis. 
A  direct  injury  should  be  suspected 
when  traction  has  been  made  in  the 
axilla  and  immediate  reduction  should 
follow.  If  uncertain,  an  X-ray  may 
give  an  indistinct  shadow.  If  the  head 
of  the  humerus  is  in  position,  two 
months  of  perfect  rest  of  the  arm 
flexed  across  the  breast  and  secured 
by  a  bandage  will  suffice  to  reduce 
inflammatory  symptoms  and  permit 
possible  union  of  nerves.  After  this 
time,  gentle  massage,  correction  of  malposition  of  arm  and  hand,  hot 
air,  and  electricity,  either  faradism  or  galvanism,  should  be  used.  If  there 
is  no  improvement  in  six  months,  the  prognosis  is  so  unfavorable  that 
operative  interference  is  advisable. 

Operations. — 1.  Stretching  of  the  pectorals  and  invertors  and  prona- 
tors under  ether,  followed  by  forcible  external  rotations  and  gymnastics  of 
supinators  has  proven  of  service. 

2.  Exposure  of  brachial  plexus,*  removal  of  scar  compression  tissue, 
suturing  of  the  torn  nerves  by  bridging  or  by  nerve  flap  or  by  catgut.  The 
incision  ^  is  made  along  the  posterior  border  of  the  stemomastoid  to  the 
junction  of  the  middle  and  outer  third  of  the  clavicle;  the  omohyoid  and 
the  vessels  are  retracted  and  the  upper  cords  of  the  brachial  plexus  (Fig. 
54,  p.  73)  beneath  the  deep  fascia  exposed  between  the  anterior  and  middle 
scalene  muscles.  Scar  tissue  should  be  dissected  out.  The  torn  nerve  cords 
are  freed,  freshened  and  united  with  fine  sutures  '  of  chromicized  gut  and 
a  covering  of  fascia  or  of  Cargile  membrane  applied  (p.  639).  If  densely 
cicatrized,  resection  of  a  portion  of  the  trunks  and  the  transplanting  of  the 


Fig.  587. — Birth  palay  from  injury  of 
brachial  plexus.  Ann  shortened,  atrophied,  and 
forearm  permanently  pronated. 


»  Keen's  Surgery,  ii,  737. 

» Brit.  Med.  Jour.,  1903,  298. 

*  Willard,  Nerve  Suture,  Bryant  and  Buck's  Amer,  Practice  of  Surgery,  ii,  470. 
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two  conls  into  the  three  peripheral  branches  are  aer/ireable.  The  wound 
is  asepticaily  closed  without  drainage  and  a  plaster  ciL«<t  applied  for  five 
weeks  to  hold  the  head  in  a  position  to  n»la.\  the  muscles  ami  ner>'es,  after 
which  time  a  slinp  should  Ix*  worn  for  two  more  weeks. 

Kithor  with  or  without  ojx^ration.  these  cases  require  lonp  and  patient 
eflforts  to  j)rcvcnt  the  jx»rmanent  deformities.  The  intenial  rotators  t)f  the 
humenis,  the  iXM'torals  ami  the  teres,  must  lx»  |x^rsistently  ."ttn'tchetl. 

3.  Neurolysis  or  <listLssociation  of  brachial  nerve-fibrils  has  lx»en  per- 
formed for  birth  palsy,*  for  cicatricial  contraction  of  nerve,  for  painful 
neuritis  and  for  neuralgia. 

An  incision  is  made  into  the  nerve  sheath,  ndieving  pn»ssure.  and  the 
nerve-fibn^s  can»fully  separat^'d  longitudinally  with  a  sharp  tenotome  in 
order  to  interfere  as  little  as  po88ible  with  axis  cylin<lers.  In  cicatricial 
regions  the  fd>res  after  separation  are  protected  fnun  future  contractile 
pressure  by  inserting  beneath  and  lx»tween  them  fatty  or  fas<*ial  stri|>s  (nmi 
the  neighlM>ring  areas. 

4.  ()|x»n  myotomy  of  the  insertions  of  the  |x»ctoralis  major  and  invert- 
ing muscles  of  the  humenis  and  open  section  of  the  pronator  radii  teres,  or 
transplantation  of  the  ])ronator  to  the  supinator  with  tenotomies  of  the 
flexor  tendons  of  the  fingi^rs,  will  at  least  impn>ve  the  ap]X'arance  of  the 
arm.-  If  the  4leltoi<l  is  [x^nnanently  paralyzed  and  other  mu.-u*les  retain 
even  a  mothTate  amount  of  vigor,  increased  arm  movement  may  Ih»  secure<i 
by  transplanting  the  traix'zius  to  the  deltoiil  (p.  (hi,'}). 

o.  ArthriMl<'.«ii.»»  of  the  shoulder-joint  is  stimetimes  advi.^able  to  secure 
the  use*  of  the  tra{>ezius  and  serrate  muscles.  The  capsule  is  opi^ned  by 
«»parating  the  ileltoid  fibres,  the  bone  turneil  <»ut  and  the  cartilage  removed 
fntm  head,  acromion,  glenoid  and  cora<'oi<l.  The  lx>ne  is  th«'ii  wired  to  the 
acromion  and  glenoid  and  fi.ved  in  alNlurtion  for  thnv  months  or  more. 

Parturition  Paralysis.  Pressure  of  a  hirp*  chilli's  heail  u|>on  the  |>elvic 
nerves  or  the  j)n»s?»ure  t»f  for<vps  may  pntdiK-e  u  t4*miM>rarv  and  S4)metimes 
jx'rsi.Ment  par:ilysi>  of  a  certain  gn>up  of  nuiseles.  mo^t  frenuenlly  the 
ei:iioNKAi>.  with  the  deformity  of  Koor-imor.  This  paralysis  may  take 
pla<M*  in  y«»ung  adolescvnts  as  occurretl  in  a  patient  of  the  author,  who 
IxM'ame  h  inotlier  U-fore  she  was  twelve  years  oM.  The  lo.v<  of  jx>wer  will 
he  noti<-ed  at  onet-.  »»r  as  .H<M»n  Jis  the  patient  attempt.-  to  walk.  The  pain 
may  b*  dull  and  arhing,  or  tingling.  arr<»rding  t«>  the  tlegn***  of  m^uritis. 
The  xiaiif.  glui4'al.  crural  or  l»*g  region^  may  U*  involved  In  casi»s  «if 
multiple  and  |><>rsistent  neuritis,  the  cauH'  i-^  U'^ually  to\ie  from  styptic 
puerjwral  aiitoinfeetion. 

Slight  raM'>  n»cover  s|x*<»dily.  but  tho^*  of  r^'ven^r  ty|M»  reipiire  per- 
Mb<t4>nt  ••hM-tririiy  and  musele  deveh»pment.  Nut nt ion  >hould  l«»  ?«timu- 
lated  by  mild  mas>ap'  as  loni:  :i>  the  muscles  do  not  ^how  the  reaction  of 
degiMHTation  (p.  «)!♦>).  Apparatus  to  pn*vent  mu^^le  >tn*trhing  and  loe- 
drop  >hould  U'  at  on(*<'  applied. 

'  ti:ikic<icW.  -Vnn  Suns  .  Nov  .  I««i7.  \\\\  .  iVVi. 
•  Hiiiiiie'K  Ojier.  SurR..  4th  VaI  ,  777. 


654  WRITER'S  CRAMP. 

OCCUPATION  PALSIES. 

Synonyms:    Writer's  cramp;  scrivener's  palsy. 

Artisans,  stenographers^  typewriters,  watch  makers,  musicians,  in  fact 
any  individuals  compelled  to  execute  repeated  definite  muscular  move- 
ments, are  liable  to  so  tire  and  exhaust  local  muscular  and  nerve  power 
that  a  form  of  paralysis  or  neuritic  cramp  ensues. 

This  disability  may  be  tremulous,  spastic,  or  paralytic.  In  many 
cases  it  is  simply  an  expression  of  muscle  fatigue;  in  the  more  serious 
forms  it  is  a  reflex  neurosis,  the  incoordinate  movements  ending  in  paralysis. 
In  the  tremulous  cases,  irregular  muscle  action  is  easily  excited  by  the  usual 
avocation.    In  the  spastic  type,  the  contraction  may  be  clonic  or  tonic. 

The  first  symptom  is  weakness,  followed  by  cramping  pain  occasioned 
by  holding  the  pen  or  other  tool,  followed  by  tremulousness  or  paralysis. 

Prognosis. — Unfavorable,  unless  the  patient  can  change  occupation, 
or  give  the  muscles  a  long  rest. 

Treatment. — Rest  for  the  tired  muscles  and  restoration  of  general 
health  are  of  absolute  importance.  Unfortunately,  these  patients  are  usu- 
ally of  the  class  that  cannot  afford  the  advantages  of  change  of  air  and 
scene.  A  change  of  occupation  is  often  the  only  hope  of  cure  in  severe  cases, 
and  as  the  left  hand  can  be  educated  to  do  the  work  of  the  right,  as  is  plainly 
seen  in  patients  who  have  lost  the  right  arm,  it  only  requires  patience  and 
perseverance  to  educate  the  other  hand.  When  the  patient  is  unable  to 
change  occupation,  various  mechanical  devices  for  transferring  the  daily 
work  to  other  muscles  are  used.  For  writers,  a  socket  for  the  pen  can  be 
attached  to  the  thumb  and  fingers  so  that  no  grasping  muscle  power  need 
be  exerted  and  the  larger  muscles  of  the  forearm,  instead  of  the  weaker 
hand  muscles,  are  used.  Neither  nerve  stretching  nor  tenotomies  have 
proved  of  any  service. 

Rest  must  first  be  secured  upon  a  splint,  confining  fingers,  thumb  and 
forearm.  Not  until  pain  and  cramp  have  disappeared  can  benefit  be  ex- 
pected from  massage.  In  the  paralytic  type  both  massage  and  electricity 
are  helpful,  but  only  to  increase  nutrition;  in  the  spastic  type,  rest  and 
slow  regulated  movements  of  the  hand  and  fingers  are  needed,  followed  by 
other  measures  such  as  electricity,  electric  light,  radiant  heat,  cabinet  bath, 
and  high-frequency  current.* 

PARALYSES  FROM  PRESSURE. 

Crutch  Paralysis. — Numbness,  tingling  and  paralysis  may  follow  the 
use  of  crutches  when  the  patient  has  not  been  properly  instructed  by  the 
surgeon  to  place  the  weight  of  the  body  upon  the  hands  on  the  cross-bar  of 
the  crutch,  not  on  the  tissues  in  the  axilla. 

The  prognosis  is  good,  if  the  earliest  symptoms  are  recognized  and 
the  proper  precautions  taken  to  avoid  pressure.  In  young  children,  a 
perineal  and  ischiatic  crutch  like  a  Thomas  knee  splint  (p.  513)  or  a  Taylor 
hip  brace  (p.  478)  may  be  substituted  for  hand  crutches. 


»  Willard,  Article  in  Bryant  and  Buck's  Amer.  Prac.  of  Sui^g.,  ii.  510. 


PARALYSIS  FROM  PUKSSrUK.  «».V> 

Paralysis  from  Esmarch  Bandage. —The  a})pliruti<>n  of  a  nihU-r  Itaml- 
ai;p  or  tourniquet  in  HomotimrH  followed  by  a  paralysiM  that  is  tlist n*s>itii: 
to  lM)th  patient  and  surK<*on.  It  is  advisable  tlw^n^fon*  to  avoiil  thi^  f(»riii 
(»f  hemostasis  when  |M>ssihle.  ex<*(*pt  in  the  inon*  dritrate  ofN'ratinn.s  when  a 
view  of  tissues  (nn*  fn>ni  hliMwl  is  nee<»ssary.  The  f«'w  inoinents  thus  save<l 
durin;:  the  ininiediate  o]K'ration  an>  oftni  lost  in  arn'stin^  heniorrhap* 
aftrr  the  handa^  has  Ijwn  n»nu»vi»d.  Thi*  loss  of  n«'rvr  and  inusele  |>ower 
sometimes  lasts  for  months  even  after  slight  o]NT:iTiiih^.  hut  will  yield  in 
time  tt)  the  onlinar>'  n'lief  metu^un^s.  as  the  raust*  !•'  triii|M»rary. 

Anesthesia  Paralysis,— Akin  to  the  paraly.-i?^  t>f  tin*  l^manh  bandage 
is  the  still  mon*  ilisrre<lital)le  one  that  <ieeur>  from  pn-s^un'  (Hi  the  musruh»- 
Hpiral.  ulnar  or  median  nerves  when,  durinj:  ane>thr^ia.  the  arm  i>  alloweil 
to  lii»  <)vc»r  the  (Mljje  of  the  o|M*ratin^  table.  Whilr  the  tn\ii-  vijvri  nf  th«* 
anesthi'tir  may  U*  a  partial  faet<»r  in  this  \u:oi  of  powrr.  yrt  it  i^  thr  tluty  of 
the  anesthetist  to  eompletely  piard  the  ]M»sition  of  ihr  arm*.  Pn»s>un»  on 
the  shoulders  in  the  Tn»ndelenbur>i  |M)>iiioii  may  al-o  laii-^**  p:iral\!-i?*  of  tin* 
eircumllex. 

Paralysis  from  Lij^ation  of  a  Ner\c.  The  anidcntal  imlu-ion  <»i  a 
nerve  within  a  lipiture  tlurin^  an  o{M>ration  may  n**>ult  in  i«-taiiu>  or  in 
paralysis.  The  thorough  fn^'inR  «>f  each  vr.NS««l  from  it*  surrounduu:  ti«i-ur> 
and  the  ust*  of  absorbable  lii^ature  will  avoid  such  a  n>*ult. 

Paralysis  from  Loss  of  Serve.-  A  nervr  may  U»  ariid«*ntally  i»r  pur- 
posidy  divided  or  nMuovpd  during  the  rours<'  of  an  o|M>ratioii  or  tln»  seriion 
may  U»  the  n'sult  of  an  accident. 

Immediat«'  suturing  should  )>e  thi*  ruli*'  Whrn  iliM*ovi*nMl  latr. 
Hocondary  sutun*  or  nerve  amistomosis  will  <ift«'n  yiv^  f\fi*lh*nt  n>sult>. 
Sfiliring  by  traiisfrr  of  .s(M-tions  of  a  nervr  «rii:  .'»77.  p.  iWis)  will  tive 
inrn'a.s4Ml  U'ugth. 

The  author  has  riH'onled  a  c:i,se  when*  almi»-t  «ompl«*ti'  n-*toration  of 
motion  aiiii  x'li.^ation  took  plact*  in  ten  year*  al't(*r  tlu*  lo**  of  «>it:ht  in«'lH*> 
of  the  radial. 

Thkvtmknt  -  DuriiiK  the  sensitive  >tai:f  <»f  niMjnti*.  n-*t  *hotiM  U» 
the  ruli';  aftrrward**  gentle  nuussagi*.  galvanic  *ir  faradic  i-liM"iricit>  foj- 
hiwed  by  involuntaty  and  voluntary  gymnastic  muscular  movi'nirnt^  an> 
helpful  for  all  of  the  fon*going  varietie**  of  n«TVf-pn***iin*  paraly*i<4. 

Deltoid  Parahsis.  Paralysis  of  the  deltoid  not  iiitn-<picntly  foIl«iu>  a 
blow  u|N>ii  the  circumflex  nerve  on  the  outer  *urt"ac«-  •»!"  the  olh>uld«*r  and 
arm.  Thi*  mu*cle  i*  al>4i  fnMpi«>ntly  paraly/eil  in  miantile  >pinal  paraly>iH 
(p.  t»l  1 1  •>r  from  injury  of  the  nerves  in  the  avilla.  **r  ir**in  a  myosin.*,  or 
from  laceration,  or  from  neiirili.*  si'conilary  t«»  trauniati-m  Injury  of  i\tv 
nerve  may  aNi»  take  phni'  fnun  luxatitm  of  the  h«'ail  of  tike  humeni*  In 
many  ca?^**  ciinT\i*ion  als4»  plays  its  part.  <'icainrial  ci»ntrai-lun*  after 
tdciTated  \\outiil>  will  aUo  interfen'  senou*ly  with  dcltnid  action.  l>iag- 
nosi*  i*  not  often  difficult,  as  then*  i*  !•>**  of  power  and  atrophy  in  the 
deltoid,  and  a  tlatt4>nint!  of  the  nuis(*le  with  pronutiiMici*  of  the  acnmiii»n. 
The  «-hi«'f  i'rri»r  in  diairno*is  will  U»  when  a  ^hnuldir  arthnti*  ha*  U-t-n 
develojN'd  with  *ubs«M|uent  atn»phy. 

'  WiILinl.  Hr>.tnt  :iih1  Htirk'«  Anirr.  I"nirfirr  «»f  .<iiit»t\  \*<l  ii  VM\.  Nrr\r  Siil untie. 
Iiilfnutiiitial  \M    Maff  .  .VpnI.  IMM:  Nrr\-r  (iriftiig;.  Mnliral  Nrw*.  <lri    i*    IMM 


656.  PARALYSIS  OF  SCAPULAR  MUSCLES. 

Prognosis  should  be  guarded,  but  compensatory  development  of  other 
muscles  will  in  time  improve  the  movements  of  the  arm.  If  there  is  com- 
plete loss  of  reaction  of  nerve  and  muscle  to  electrical  currents,  the  chances 
of  recovery  are  small,  but  when  reaction  is  present,  improvement  is  to  be 
expected. 

Treatment. — Rest  will  be  essential  during  the  acute  painful  stage. 
Dry  or  moist  heat  and  later,  gentle  massage,  electricity  and  voluntary  and 
involuntary  movements  are  of  use.  The  high-frequency  current  gives  relief 
in  pain.  Acetanilid  and  codeia  are  helpful,  as  are  also  injections  of  chlo- 
roform.    Tendon  transference  of  pectoralis  or  trapezius  is  helpful.* 

Paralysis  of  Serratus  Magnus. — A  weakened  serratus  magnus  is  fre- 
quently found  in  lax  and  indolent  patients,  allowing  the  inferior  angle  of 
the  scapula  to  protrude  and  form  the  prominent  "  wings."  In  many  cases, 
this  scapular  tilting  is  due  to  rotary  lateral  curvature  of  the  spine  elevating 
the  ribs  beneath ;  in  other  cases  the  outward  tilting  is  due  to  the  latissimus 
dorsi  having  been  torn  from  its  attachments  as  it  crosses  the  tip  of  the 
scapular  angle.  Scoliosis  may  or  may  not  be  present.  Sayre  contended 
that  the  principal  agent  in  correcting  rotation  in  lateral  curvature  depended 
on  development  of  the  serratus  and  through  its  action  influencing  the  ribs 
and  vertebrae. 

Symptoms. — While  the  position  of  the  scapula  is  the  most  prominent 
symptom,  the  inability  to  lift  the  arm  beyond  the  right  angle  is  also  to  be 
observed.  The  trapezius  may  share  in  the  paralysis  if  there  has  been  an 
injury  sufficient  to  cause  interference  with  the  nutrition  of  both  muscles, 
which  are  supplied  by  the  long  thoracic  nerve. 

The  condition  may  result  from  carrying  heavy  weights  on  the  shoulder, 
or  by  direct  traumatism,  or  by  violent  muscular  exertion.  In  a  few  cases  of 
birth  palsy,  the  serratus,  as  well  as  arm  muscles,  will  be  involved.  The 
pectoralis  minor,  if  active,  also  tends  to  tilt  out  the  inferior  scapular  angle.' 

Treatment. — Massage,  electricity,  and  gymnastic  muscular  develop- 
ment are  indicated.  The  scapular  muscles  are  best  exercised  by  holding 
shoulder  and  elbow  stiff,  while  the  shoulder-blade  is  moved  in  various  direc- 
tions in  connection  with  chest  weight  or  Whitely  exerciser  (Fig.  200,  p.  271). 

Paralysis  of  Supra-  and  Infra-scapular  Nerves. — Contusion,  neuritis  or 
muscular  strain  in  gymnasium  or  in  work  may  cause  loss  of  power  in  these 
nerves  and  they  become  weak  and  painful.  The  muscles  atrophy  and  the 
fossae  flatten.  Loss  of  power  in  the  levator  anguli  scapulse  may  exist  and 
electrical  reactions  are  lost;  external  rotation  of  arm,  elevation  and  abduc- 
tion of  the  arm  are  impaired. 

The  accessory  and  vicarious  muscles  as  well  as  the  ones  involved  must 
be  developed  by  electricity,  massage  and  gymnastic  movements. 

Paralysis,  Facial. — Unilateral  facial  paralysis  (BelPs  palsy)  in  infants 
is  usually  the  result  of  forceps  pressure,  or  from  bony  pressure  while  pass- 
ing through  the  pelvis.  Later,  traumatism  or  surgical  operations  for 
adenitis  and  tumors  or  mastoid  disease  will  act  as  causes. 

The  prognosis  is  usually  favorable  if  mild  electricity  and  gentle  massage 
are  employed. 

^Amer.  Jour.  Orth.  Surg.,  1910. 
'  Bunts,  Trans.  Amer.  Surg.  Asso 
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Synonyms:    NouroininMwm:   hy4t<*riral.    iieunitic.   M>riMtivi>  nr  ruiirliiuml  joiril;    milwny 
fi|Mn«>:  trautiutic  wpiiM*;  liyHtvncul  |i:inily<iiji 

To  (lonoininato  trauniatir  iu»uroHi»s  as  hysteria  is  inisl(»a<linf;.  >inoo  the 
torm  as  usually  appUo<l  iiulicatos  a  (*ertaiii  amount  of  simulative  (lecepti<»n 
or  exaj^geration.*  KxafSf^ration  irt  an  uinlouhtetl  elomiMit  hut  this  may  In* 
without  any  intention  to  tlewive.  Thes€»  vhm'h  an*  often  <*allefi  neunitic 
U'cause  diagnosis  has  not  lx*en  prufieHy  sou^rht.  Any  imlividual  who  has 
UH»n  injuHMi  ami  has  lain  months  in  ImmI  will  umtouhteilly  have  sensitix-o 
and  painful  joints  on  attempting  loccunotitm.  This  will  U*  as  fn'cjuc^nt  a 
symptom  in  patients  who  aiv  not  Mp<*king  n'cln»ss  fi»r  their  injuries  aii  in 
those  who  contemplate  legal  prooodures.  but  the  disability  will  not  l>e  att 
long  continued  in  the  former  as  in  the  latter  class.  The  craving  f«»r  sym- 
pathy in  ever>'  individual,  ami  especially  in  a  neun»tir  fenuile  without 
s|MM'iaI  cause  to  arouse  ambition,  will  often  indefinitely  prolong  the  )>eri(Hl 
of  sensitiveness  and  pain.  It  requires  a  gn»at4»r  amount  of  fortitude  and 
endurance  than  is  {>osn*ss(m1  by  the  onlinar>-  in<livi<iual  \\ht»  inr  months 
has  \x*vn  can'fully  nursi'd  and  guarded,  to  rise  and  subnui  to  nutvements 
which  will  undoubteilly  awaken  w*ven*  pain.  The^*  pains.  h<iwever.  air 
inseparable  fn>m  a  rt^sumptitm  of  motion.  The  e\aggi*rat«»r  and  the  malin- 
gerer will  of  courw  always  exist  and  it  will  n^quin*  the  ch»sest  and  winrst 
scrutiny  of  the  surgeon  to  separate  the  real  fn»m  the  unrpal. 

Examination. — For  examination  the  patient  should  lie  nude.  es|terially 
if  the  spine  is  implicated.  In  injuries  of  the  lower  lind>s  an  ins|iertion  of 
the  whole  Ixxly  and  the  methcMl  of  locomotion  is  essential.  The  patient 
>htmhl  l)e  examine<l  lying,  sitting,  stantling  and  \\alking.  The  dynamome- 
ter, esthe.xituneter  and  electricity  may  all  as.Hi<<t   in  diagnosis. 

SK\sni\K  K.NKK  is  di.si'u.ssed  on  page  .Vi7.  »*<kn?»iti\k  hii»s  aif  nitist 
common  in  girl>  alMiut  puU-rty.  c^siiecially  in  tho7^>  de>iring  to  avoid  work. 
A  can^ful  study  of  the  pn»H»nted  symptoms  of  limp.  pain.  Ilexiiui.  rigidity, 
and  thickening  must  U'  con)pan>d  with  thi>s«>  of  ri^al  disi'a.si*.  *«in4*e  all  of 
these  may  U>  Minulatetl  or  exaggerated. 

ThoHMigh  anc.Mhetization  is  ver\'  im(M>rt:int.  but  \  iolem^*  must  not 
Im'  u^mI  if  any  suspicion  of  tul)erculo>i«i  exists.  VUv  \-r:iy  will  show  the 
«l>si»n<'e  of  Imhii*  dotniftion. 

If  n*>t  \\i%^  U>i'nenfor('«*dt(N>  long  aft4>r  a  sprained  anklt*.?4>n«>iti\eiicv*antl 
pain  will  U-  n-rtain.    l<Mit-drop  is  not  unnmimon  aft«r  injuries  at  the  ankle. 

Tin*  author  n'ralU  a  rhihl  \\h<»  hail  lie«'n  run  ov«t  by  the  carnage  of  a 
phyMcian.  The  mother  ihn-atened  to  bring  >uit  and  (>\ltibitrd  a>  evi<ienre 
the  hclplc>^  limb  tif  a  tirl  that  would  havr  e\«itrd  >:n'at  >\iiipHthy  with  a 
jury.  .\n  I'vaniiiiatiiH)  thn-4*  da\.<»  aft«*r  the  a<-i-ident.  hitwever.  .<*hoWfMi  no 
injuries  but  a  h**:  arrn|ihied  from  ani^'rior  )M*liiiin\rhti-.  with  paralyusi 
nuisch^s  and  ftHit-drop.  Inquiry  among  neii:hlHir-  ^]H-i-dil\  mntirmed  the 
diagno.-i^  that  thi*  miiilition  had  existed  ft»r  M'ar» 

Si'iNK  \ny  patient  aft4'r  li»ng  confinem«-nt  in  N-d  imm  injury  in  tW 
baek  will  undoubtedly  ciuitinue  t«i  hulTer  pain  ujH.n  n^inn.  «'ven  when  no 

•  Uilhinl.  Ariirli*.  Tr.iiiiiLttir   \pun*ir».  Hryaiit   :iii>i  Hi  irk  •  Aiiwr    Prartirr  t4  Sunc. 
11.  .V(Vi  ,%U\.  N'riiriiiiiiiiM*»i«.  Iiitrmat    T<*xt-H(M>k  Siiix  .  ^  arTrn><f«>uli|.  i.  7JI 
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medicolegal  question  is  involved.  A  c< 
the  accident,  contusion  of  the  muscles  anj 
ing  of  spinal  ligaments  or  pulling  up  of  pr 
tion  or  fracture,  all  combine  to  give  pain 
from  physician  or  friends  will  convert  man 
chondriac,  and  when  a  damage  suit  is  in  j 
be  much  in  evidence.  The  unwise  statej 
case  is  hopeless  have  done  much  to  prod 
not  mean  that  the  patients  are  necessari 
individual  is  more  or  less  mentallv  inBuen 


Fio.  68S.^TrauinAtic  DeurortB  with  rontrmctioa«^  ^H 

may  require  operative  measures  (Fig.  5SS) 
be  asi^i-sted  by  a  study  of  the  ocular  conditi 
side,  pai-esis  of  accommodation,  ami  cont 
pupils  are  sometimes  to  be  found.  In  b 
muscuiar  atrctpliy  and  electrical  i^eactionf 
of  tuberculosis  or  of  gouty  neuritis  or  rhe 
are  found,  change  of  scene  and  an  oecupat 
introspection  will  be  of  great  service. 

Treatment. — Before  commencing  ac 
be  certain  that  thei'e  is  no  actual  diseas* 
lest  permanent  injury  be  inflicted  (Treat; 
500).  After  an  anesthetic  and  gentle  mi 
must  be  encouraged  to  use  voluntary  i 
painful.  Daily  massage  and  muscular  d 
will  accomplish  wonders.  The  author  re 
on  crutches  for  years,  but  have  regaine 
through  a  wise  condiination  of  mental, 
mcnsurvs.     Commttn  sens<*  as  well  as  sui 

Positive  psychologiral  eueouragemi 
when  assisted  by  tlemonstrations  througl 
that  locomotion  is  possible.  The  coope 
secured,  the  progress  under  massage,  elet 
rapidly.  The  whole  attitude  of  the  surg 
and  inspiring. 

While  cases  of  hysteritral  paraly4 
cured  by  suggestion  or  hypnotism,  yet! 
thorough  as  in  the  cases  where  both  pi 
been  liiUTuoniously  employetl.     The  pal 

'  C/OncuBwioii  Spind  Conl,  Willarii  and  Spil 
'  Lovett,  Anwr.  Med.,  Nov.  IW,  1901;  X.  Y 
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vjnced  that  recovery  in  corttiin.     Self-reliance  and  persevernnee  muat   be 
thoroughly  impressed  upon  the  mind. 

TARALYSES,   REFLEX. 

This  term  is  often  applied  to  paralysis  where  the  cause  is  undeterniiiR-il. 
A  methodical  and  thorough  examination  will  usually  iliscover  the  true 
reason  for  the  defieiency  of  muscular  and  nerve  power.  The  author  recently 
saw  a  peculiar  uncertainty  of  gait  in  a  patient  of  liigldy  nervous  tenifK*ra- 
ment.  The  conilition  followed  a  severe  injury  about  the  hip  a  year  pre- 
viously and  was  unconnected  with  any  bone  Lnjur>%  as  was  proved  by  the 
X-ray  and  by  clinical  symptoms.  The  sciatic  was  not  involved  and  no 
lesion  could  be  discovered  until  the  patient  was  stnp]jeil,  when  the  moment 
that  locomotion  was  attempted,  the  gluteals  in  the  buttoeks  and  about 
the  hips  were  thrown  into  marked  vibratile  contractions. 

Circumcision  has  been  performed  on  hundreds  of  boys  for  so-called 
reflex  paralysis,  when  the  real  condition  has  been  undiagnosed.  While 
retained  smegma  and  contracteil  prepuce  will  untloubtfMlly  be  fountl  in 
many  cases  with  various  reflex  symptoms,  yet  the  removal  <vf  the  fold  will 
but  slightly  benefit  the  symptoms  until  the  real  exciting  cause  is  sought 
and  discovered  (p.  201). 

NEURITLS. 

Neuritis  is  a  not  uncommon  cause  of  deformities  in  children  from  loss 
of  motor  power  and  atrophy  of  certain  muscles.  The  hyperemia  may  be 
interstitial  or  parenchymatous  in  the  nerve-fibres  or  in  the  surrountliiig 
connective  tissue. 

The  causes  are  numerous,  injury  being  the  most  common.  Joint  dis- 
eases  and  septic  infections,  fracture  callus,  sudden  exposure  to  eold,  exhaust- 
ing or  septic  disease,  and  metallic  poisons  are  a  few  of  the  causes.  Neuritis 
of  the  little  finger  from  prolonged  resting  of  the  ulnar  nerve  at  the  elbow 
upon  a  mattress  during  a  long  illness,  is  sometimes  encountered  and  the 
effects  may  be  lasting  (p,  567).  Tearing  or  sprain  of  the  spinal  ligaments, 
especially  in  exhausting  diseases,  may  result  in  a  fibrositis  or  i>erineuritis  that 
will  permanently  impair  certain  motor  and  sensory  regions  in  the  lower  limbs 
and  render  locomotion  uncertain  and  feeble  for  months  or  years  (p.  453). 

The  irritation  of  a  distant  i>eripheral  nerve  is  illustrated  in  the  rellected 
pain  at  the  inner  contiyle  of  the  femur  in  tubercular  hip  disease  and  in  the 
abdomen  from  spinal  caries.  The  pain  in  neuritis  is  often  felt  chiefly  in  the 
peripheral  nerves  beyond  the  point  of  injury  or  of  pressure.  When  a  sen- 
sorj^  nerve  is  involved,  the  pain  in  arm  or  leg  may  be  dull  and  aching  or 
itching,  darting  and  remittent.  Loral  tenderness  is  often  combined  with 
numbness,  impaired  nutrition  and  trophic  changes.  When  a  motor  nerve 
is  involved,  irregular  contractions,  feebleness,  paralysis,  atrophy  and 
deformity  result,' 

A  brachial  neuritis  from  forcibly  lifting  a  child  by  the  arm  will  give 
pain,  intermittent  or  continuous,  sud{len  in  onset  and  increased  by  raising 
the  arm.     It  may  be  felt  over  the  area  of  the  suprascapular  nerve  or  in  the 
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shoulder  or  down  the  arm  with  teiidprnej^a  over  the  injured  nerve.  Deltoid 
weukne.ss  is  cuinmoii  after  contu^stou  of  the  t-ircuuiflex. 

Diagnosis. — Anterior  puIioniyelitiH  in  its  febrile  stiige  may  resemble 
neuritis  in  its  tendenies.s  of  muscieti  but  the  speedy  appearance  of  paralysis 
80on  imlicatos  the  real  trouble. 

Treatment, — llu*  deformities  arising  from  neuritis  may  requiix*  surgical 
interference  as  will  also  the  prrssuiv  causes  of  eallus,  cicatrice;^,  exostoses, 
and  mali|i;nant  growths. 

Trophic  changes  have  not  been  greatly  l>enefiteil  by  nerve  stretching. 

In  severe  pain  in  the  perijjheral  nerves  a  constricting  bantl  in  the 
nerve  sheath  nuiy  l>e  divided  anti  adhesions  of  fibres  broken  up  by  forcible 
injections  cjf  saline  solution  between  tlie  slieath  and  nerve. 

Local  treatment  will  include  rest  by  splints,  sling  or  other  means,  and 
the  application  of  dry  or  moist  lient.  Pain  can  be  relieved  by  the  applica- 
tion of  cH[ual  parts  of  chloral  hydrate  and  camphor,  also  by  the  therapeutic 
use  of  the  high-frequency  current,  sometimes  l>y  the  X-rays.  H>^oderniics 
of  strychnine,  chloroform  or  osmic  acid  in  one  per  cent,  solution  have 
proven  beneficia!.  Rheumatism,  s^qjhilis  and  other  constitutional  condi- 
tions should  i-pceive  proper  attention.  Massage  must  be  cautious  and  gentle 
at  first.  Apparatus  is  often  necessary  to  pi'event  foot -drop  or  other  defor- 
mities. In  leutl  imlsyat  the  wrist,  a  brace  to  pi-event  stiTtcliing  of  the  exten- 
sors is  valuable  until  constitutional  measua^s  huve  expelled  the  poison 
(Fig,  510,  p.  571). 


PSHrDOIlYPKRTROPHH     MrS(  ILAU    PARALYSIS. 

Synofiym:  LifMmiuttms  rii»iscul«r  atruphy  (improperly  culleil  Duchennc's  pamlysis). 

A  form  of  jinralysis  ocr-urrini:  in  early  childhood  and  characterized  by 
q)pHrcnt   rTihtrgement   of  certain  muscles,  with   atrophy  of  other  groups, 

[>rogressive  feebleness  ami  finally  help- 
lessness, is  known  as  pseudohypert  rophir. 
It  is  really  a  progres^sive  displacement 
of  muscular  fibre's  by  fatty  particles 
(Fig.  5S*J). 

Etiology. — E.Kcept  for  heredity,  no 
rause  can  be  iissigned.  The  author  has 
seen  it  in  thi^e  successive  generations 
and  several  members  of  a  family  may  be 
affected  (Fig^  590).  It  is  onhnarilj*  not 
f)hserved  until  after  the  chiltl  begins  to 
widk.  but  may  fome  on  in  adolescent  or 
atluU  life.  Males  are  more  frequently 
nlTected  than  females  and  the  distMLse 
seems  prone  to  descend  through  the 
nuitenial  side.  This  may  be  accounted 
for  by  the  fact  that  a  mother  not 
infi^equently  transmits  her  qualities  and 
disposition  to  the  boys  of  the  family. 
There  seems  a  tendency,  other  things  being  equal,  in  father  or  mother 
to  produce  the  opposite  sex. 


Fin.  589. —  P'^r«rilnliyr>irrtri»plii«»  musculur 
pliral.Vi^i^  wii\i  eiil:ir(?f>iiiriit  tit  mlf  mu«icl«>>, 
IttftbilJty  To  walk  erpi-t. 
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Pathology,— Tlie  {-tuiQective-tissue  iiiul  fatty  elements  are  inrreatst'd, 
thereby  enlarging  tlie  limb,  wliile  inuscultir  fibres  are  replaced  by  fatty 
deposits. 

Symptoms-— The  chHd  will  \ye  late  in  attempting  to  walk  and  will  then 
stagger,  throw  Ids  feet  wide  apart  and  fail  easily,  will  lortlose  bis  lumbar 
spine  and  throw  Ids  slioulders  back  to  maintain  e(|uilibriiini.  When 
creeping  and  sitting,  the  muHclca  of  the  back  are  so  feeble  that  normal 
positions  arc  not  sei-uretl.  Not- 
withstanding the  appaj-ently 
large  legs,  the  gastrocnemius 
will  slowly  tiiininish  in  power 
while  increasing  iji  circunder- 
ence.  The  hitissimus  dorsi  and 
licct oralis  major  may  atrophy 
while  the  hifrasjjinatus  may 
hy{x?rlrophy.  The  weakcnetl 
spinal  muscles  ptirmit  the  pelvis 
to  fait  forward  to  a  right  angle 
with  the  femora  and  extreme  lor- 
flosis  results  with  increusingly 
difficult  and  finally  impossible 
loeomotion.  Elect ric  excitabil- 
ity and  the  reflexes  are  lost. 
Mental  dulness  is  common. 

Diagnosis.  —  With    child 
stripped  of  all  clothing  and  loco- 
motion carefully  observed,  the  diagnosis  from  extensive  infantile  spinal 
l>aralYsis,   from  spastic   and  othei*  forms  of  paralysis,   or  from   rickets,  is 
ni>t  (hfhcult. 

Prognosis. — The  condition  usually  progresses  slowly  for  years  to  complete 
helplessness,  with  the  prospect  of  ileath  from  some  intercurrent  disease. 

Treatment. — Miissage,  electricity  and  gymnastic  muscular  develop- 
ment may  retartl  the  *lisease.  Contractions  at  the  ankle  and  knee  should 
lie  tenotrjuuzed  to  pnilong  the  walking  powers  nf  the  patient  as  long  ns 
possible.  A  spinal  corset  or  ijrace  for  the  hodosis  will  give  ast^istance  (Fig. 
2Jt>,  p.  27U).    Thyroid  extract  has  little  or  no  elYect. 


Fio.  50*1. 
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IIEREniTARV    ATAXIA, 

Synonyms:  Hereditary  ataxic  [luraplegiu;  ilegenerative  ataxia  (irnproiifdy  called 

Friedreich '*«  ataxia). 

An  ataxic  paraplegia  with  weakness  and  incoordinate  movements  first 
of  legs  then  of  arms,  coming  on  in  children  about  puberty,  is  due  to  a 
sclerosis  of  the  ]>osterior  columns  and  crossetl  pyranu(hd  tracts  of  the  cord 
similar  to  the  lesions  of  locomotor  ataxia.  Neurotic,  alcoholic,  syphilitic 
or  tul:)ercuious  parents  aip  liable  to  impart  this  condition  to  one  or  more  of 
their  children.  It  may  follow  the  infectious  fevers  of  childhood  and  be 
accompanied  with  uncertainty  of  speech,  loss  of  reflexes  and  ileformilies. 
The  treatment  is  practically  the  same  as  in  locomotor  ataxia:  impro\ed 
h^'giene.  tonics,  massage  and  electricity.  If  the  feet  become  distorted, 
tenotomies  wilt  increase  the  power  of  loeomotion. 


PROGRESSIVE  MUSCULAR   DYSTROPHY. 

Acute    ascexding    paralysis    of   children — Landry's   paralysk— 
begins  in  the  legs  anil  rapidly  ascends. 

PHn(;HESSI\T3   MUSCULAR   ATROPHY   OR   DYSTROPHY. 
Synonytns:    H'astinir  [lailsy;  atrophic  paraJys-d;  CVuvelhier^s  atrophy;  Duchpnne's  paralvids. 

This  form  <if  panilysia*  is  characterized  by  a  progressive  wasting  of 
fMM-tiiin  i!;nmijs  of  tiniscles,  with  decreasing  power,  atrophy  and  deformity, 
often  extreme  and  disabling. 

It  is  most  frequently  sec^n  in  childi'en  of  neurotic 
and  consanguine  parents.  In  the  myopathic  or  dis- 
tinctly muscular  form,  known  as  muscilar  dystro- 
phy, the  muscles  of  back,  arms,  shoulders  and  face 
nre  primarily  atlected  (Fig.  591).  In  the  myelopathic 
!'MM  in  adolescents,  the  disease  tliffers  from  the 
uui-f  J<'  paralysis  of  lead  or  other  metallic  poisoning, 
although  often  commencing  in  the  smaller  muscles 
of  the  hand  and  wrist  it  extends  steadil}'  upward 
toward  the  trunk.  In  the  peroneal  tyi^e  deformi- 
ties similar  to  those  of  anterior  poliomyelitis  are 
not  uncommon. 

Neurologists  recognize  the  Aran-Duchenne,  the 
Erb,  and  the  Landouzy-Dejerine  types. 

Diagnosis. — The  tliagnosis  may  be  conlusetl  mth 
anterior  poliomyehtis,  lead  poisoning,  neuritis,  etc. 

Prognosis*  —Unfavorable. 

Treatment. — Tenotomy  of  contracted  muscles 
will  pri>loug  the  powers  of  locomotion.  Hypodermics 
of  stryrhniiie  into  the  muscles,  galvanism,  faratlism 
and  massage  may  retard  the  advance  of  the  atrophy. 

PARALY8I8,  AMYOTROPHIC  LATERAL  SCLEROSIS. 


OTilor  dystrophy. 


This  condition  is  a  disease  in  the  lateral  columns 

sometimes    involving    the    anterior   comua    and    is 

difficult  to  diagnose  from  the  degenerations  found  in 

multiple  sclerosis  and  s\ningoniyelia. 

Treatment. — Electrotherapy  an<l  massage  and  salt  bathing  are  helpful. 

While  ankle  clonus  and  spastic  calf  contraction  are  absent,  the  knee-jerk 

is  usually  increased.    Cramp-like  seizures  in  the  calves  are  common. 

Myotonia  Congenita — Thomson's  Disease, — Congenital  myotonia 
cfmsi.Hts  of  a  spasmodic  tonic  rigidity  of  muscles  lasting  for  a  few  seconds, 
then  followed  by  relaxation  and  voluntar>'  control  of  action.  During  the 
period  of  spasticity  the  patient  is  unable  to  relax  his  grasp  upon  an  object. 
The  condition  is  sometimes  hereditary,  twenty  cases  having  appeared  in 
four  generations  of  one  family.' 

The  condition  may  be  somewhat  benefited  by  systematic  musctdar 
training  in  a  well-regulated  orthopaedic  gymnasium. 


»  N.  \\  State  Jour.  Merl.,  Dec,  19t)7;  Medical  Thnra,  New  York,  Feb,,  1908. 
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niAITKU  XWII. 

TALIPh>^  MiiJf.  aiiklr:  f»f-^.  f.H.t^ 

SynonvniA:    Cliili-fiNii .  recI-fiMii;  t:ili|«-<.  i««nuini-..  v:ir'.-.  \.iL':i-  :iifi  nilr.iiM-if. ; 

Kiijiii|ifiif>.  I*it«i-Ui( 

TaI.M'F>     U    :i    p'lH'hc    IiailW    i*}T   \\\V    iiilTi-n-lll     V:iMitl.-    i.I    rlwl.-lni.t    but 

tln»  laltrr  Irrm  i-*  \\^'*\  hy  xhv  laity  in  i|i'>i::ii:iti'  «-.]iiin««\  ani-.  in  whu-h 
vjirirty  tin*  pafifiit  walk-*  ii|m>ii  tin*  ouIit  >i«l<'  "f  iIh*  !••••!  wxh  tin-  t.*?* 
turned  inwani.  The  inf><iint:ir>al  joint.  xUv  jun<-rurK  nt  flu-  i-:il<  ancni-ii- 
hoiti  and  a.-<tra;:alo>4*aphoid  arti(*ulatiun>.  i>  thr  n-irion  at  wliirti  tlir  lateral 


Yf.    .V«J        |i.|..ni,,»> 


dt'foriniti«>«*  nf    varii«*   atiij    valiru*   take   pl.n-r      Ij^-     .'j^»J         I'lir   atitiTitpfiw- 
l«-ri«»r  «i«-fiirniiTii'-.  r«|iiinii<<  and  ralraiMMi*.  m-i-ur  ;»t   tin-  ankli-j«»i!it   pri>|KT. 
TIm-   fttui    |»iiti«ipal   variftif«i   nf    rliili-!iN»t    :in-  I      r.ili|i«-    l!i|Minu*: 

tli«'  f'i'iT  inMrl\  i!i  linf  with  tin*  Iri;  and  |M:i»-iit  w.ilkin:;  i-n  tip-tin'.  tlir 
natuf;d  iMiH'Tii.n  in  tin-   tiMr-«'     I  i::.  ."»'.i;{  .*      r;iiii«i-  I '.liraiii-n-.     the  np- 

pi»*it«'  I  i.Iidlti.iii.  ■..  .  \\:dkili::  U|Min  the  \.*-t\  \\r\\  :■■.•!  d"r^l!|r\i-tl  I  ii:. 
,VM  1.  i-i'  r.i!i|«f^  \  :iru^.  tlif  anif'riiir  t.H«t  :!i\irrid  and  aildntt»'il. 
«i«i   that    till"    p:illi-nt    walk-  upon    t!ie   nUtiT    h-»rdir      I  :j     .Vl.*'.  I-     Tahfit-!* 

\"ali:u*-:  ihi-  •»pp.>-iTi'  riinditi»»n.  in  whiih  thi-  a:;T.  iimf  fimt  i-  i>mtt«mI 
anil  ahilu' Till  rhi-  \it>i>:ht  in  ^alkitm  U-i*!;:  thriiwn  u|Mfn  thi*  inner 
lM»rd«T  I'f   On-  '.ir-u-     I'iu    .V.Hi*. 
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TALIPES. 


witJi  proj^HTlirirHif  lie*ul  *ifii>trojf- 
aluB  lUirl  witli  wriKlit  (jT  (kmIv 
borne  up*™  the  towi. 


Compound  varieties:  Etjuiiiovttru^f:  plantar  flexed  and  inverted 
(Fig.  597).  Equiufi valgus:  plantar  flexed  and  everted  (Fig.  508).  Cai- 
t-aneovanis:  doi*siHe\ed  and  inverted.  Calcaneo valgus:  dorsiflexed  and 
evertetl  (Fiji.  .566,  \k  r»2S). 

lAim  conioion  varieties  are:  Talipes  or  ]ies  cavus  (arcuatus,  or  hollow- 
foot)  with  plantar  arch  exaggerated  (Fig.  59U). 
Taliix's  or  pes  i>lanus:  plantar  arch  depressed  a^ 
in  Jiat-fuut  {Fi^,  041,  p.  098). 

Causes. —  (1)    Congenital;    (2)   aequirrd    from 
IJiti'alysis,  iraunuiti.sm,  etc, 

1.  CoNCiENiTAL  Club-foot. — Talij^es  oecurs 
in  about  one  in  one  thi>usand  births;  i!*orae  author- 
ities make  it  one  in  two  thou.sand.  Congenital 
cluh-foot  is  fuund  about  cjne-third  as  frequentiv 
a.s  the  Acta  iRKH  form.  The  conoknital  ilefor- 
mity  is  more  common  in  males  than  in  females  and 
both  feet  are  affeetetl  as  ffequently  as  one.  The 
equinovarus  deformity  supplies  80  per  cent,  of  con- 
genital varieties,  anti  valgus  and  calcaneovalgus 
10  per  cent.  more.  Simple  equinus  and  calcaneus 
are  rare  coiijLcenitalh'.  Occasionally  other  defor- 
mities as  rUdj-hand,  spina  bifida  or  bone  ilefici- 
encies^  liandip,  cleft  palate^  etc.,  are  as.sociated. 
Various  theories  have  been  evolved  to  explain  the  existence  of  con- 
genital club-foot,  but  none  of  them  have  been  proven. 

llEJiEiHTY  has  an  undoubted  influence  in  the  production  of  the  defor- 
mity, anti  the  taint  often  extends  through  several  generations  (Fig.  600). 
Marriages  of  kin  are  followeil 
l>y  deformities  twelve  times 
as  frequently  as  in  normal 
u!iioiis. 

I  \TUA-ITERINE  RESTRAINT 

from  i)ressui*e,  amniotic  ilis- 
east^s,  bands  and  interlocking 
of  feet  aix*  suggested  as  possi- 
ble rausfAS.'  The  fart  that 
imvard  rotation  of  the  feet  is 
the  imrmal  condition  in  early 
embryonic  life  has  led  some 
investigators  to  l>elieve  that 
a  failure  of  the  limbs  to  rotate 
through  the  regular  succession 
of  fetal  positions  has  been 
the  occasion  of  the  deformity. 
While  this  theory  of  arrest  of  rotation  is  not  pi-oven  it  may  be  reason- 
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i0'4. ^Talipes  calmiieiiK.  wttU  pn»iPctiorv  of  then 
and  elevAtion  of  (he  anion nr  part  of  the  fool 


calci» 


'  Ymm^,  Orth.  Sutk.,  2d  Etl..  p,  768;  Wliitmaii,  Orth,  Surja;.,  3d  Ed.,  p.  7.>7: 
t:schrichf,  Deiit,«^;h.  Kliiiik.,  1851,  Xo.  44;  Berg,  Arch,  of  Me^L,  X.  Y,.  Dec.,  1SS2;  Bi««l 
liiiiipn.  Dk'  Pnth.  uitd  Therap.  des  Klumpfuss,  1S99,  Heidelberg;  Scudder,  Bost.  Med. 
:ii]d  ^nm.  Jour..  Lkt.  27,  18,S7. 


CAUSKS  AXD  PnoCiNmiS. 


0IV5 


My  infcrtiHl  that  aay  iitterfrrenre  or  rmtntrielioii  of  the  tiitibn  4uring 
intr  ••  liff»  will  n**ult  in    '  v,  ihr  i|r|En«<r  ir  'i< 

i»xi(v  icii  the  iiihibitiim    Ir  u  i^lni'v  ilunnK   i  tm 

of  pn*gniinry.     \  itiore  fvaiwiiKibio  ih**ory  wouUl  »iwm  la  lir  ihul  imtha* 
fTKWNK   riuiMATiftii   ffom  abdomitul   hlow^    nr  even   from   «   vtolrnt 
<*4iittuii  4lijHnf(  the  ftntt  iiKinth  whilp  thf* 
o\^ni    w   pliwiir.  hiw   n*«ulii»«l 
injiir>'  lo  iho  riiibr>i>V  «*onir»J  i 
syKtcni  tliJit  con t roll ini^  or  cto^'iCMSiNO 

rnwER  of   rnftM.\TH»x    hiu*    liw'n    

tiridty  lo»tt  antl  thiit  nujMniUr  v 
or   irrv^ilnr   contmrtifin    Uh^a   ( 
or    thttt    suimo    ftm*Hi    of    tfevri  , 
hAs     ocrurred.     WmkoMs     of    fvrtain 
tnusrio   groups   and    loo  >i|:oroun  ron- 
trticlion  '»f  ofWiM  un-  «»flrn  jKn^tiv**  «i 
birth,  gn^at    nrr\tM, 

iihocks  1  -    .^       , :.^,         "keji  may  in  ihv 
Mime  wmy  affect  nerve  mipervininn   of 
fetal  formatinn.     It  in  in  ihU  »a      * 
that    mjitertial    impRdbitona  liur; 
early  months*  could  ailect  clevelopinenl » 

alt  other  mportd  of  matenial  impMaioiui  an*  vaKue  and  exagi^ralrtl  (p.  IfitM- 
DiJijcno^— rHagnntQii  in  the  ctmf^^nilaJ   varw*ty  M  m»t  ililHciilt,  th<> 
qiie«uan  bmg  an  to  the  extent  and  riicidity  of  the  tlefoniitty  and  il» 
Upon  ptogBoiib. 

Proj^iosis. — The  probability  of  a  if^ 

nut?  of  u  iiii^  of  conptenilal  talipe»  will  ik^  ^ ...  .,  -^^       -   -  *     .,..:y, 

tlic   fi  iif  the  foot,  the 

am*  al  w  i  M- 

nteored  <♦ 

of    the    vurfcmn,    mnthrr    an*) 

.L.I-**      The    *'•'-     "ith    which 

^»rary  ir-i  n  can  lie 

't«b  aa 

aa  to 

xUr  will    be 

cai*    «C 

cfiuld  be  en* 

,  d 

•■  II- 

bv 

th^ 

the 

I 


iDoolha   ttf   life.     Aa    %ht*    U   i 

tpprrmrh  oa   nearty  aa    poasible    U> 

:itiun  and  proper  treatment 

luf    1  vi-n-ii  nhould  hr  •  -    ••■  -^Hy  run 

»ult«.      Whrii  invj  iA  bi«cn 


inillr«i    m    iHirmmi    |MM>ili<tQ 
Q     human     hanti     during 
!ttae«*  of   rapid   ffrowth   in 
".   the    I 
lr*Tnih' 
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can  be  made  functional!}'  perfect  in  degree  corresponding  to  the  amount 
of  distortion,  rigidity  and  muscuhir  disubility,  and  in  response  to  long- 
continueil  manipulation,  muscular,  mechanical  and  ojjerative  treatment. 
A(iule8cent  and  adult  cases  can  be  made  l>y  operative  treatment  to  walk 
on  the  mlea  of  their  feet,  but  function  will  be  impaired. 


Fio.  S97.— Tr!!pm  aquluovarufl  wiih  lie«*l  Hrv»t<Ml  and  twii<t*d.    Bunul  cunhions  on  ont«r  border  of  fvok, 
and  soles  oontnrt&l  fntrn  vralktng.     FibuJi^  rotated  un  li>iig  axis  and  lying  l>«!liind  the*  ttbia. 


Fio.  60S>  — Talipes  eHiuinovalgtiti  with  liga- 
mentK  on  iniifrr  ^id«  of  a&kle  nud  int^ua  Htreiched 
aod  toe»  distorted. 


Fjo.  59fl.— Talipes  eaviw  with  contraction  of 
planijir  fui^oit  nnd  ar«hius  of  aole.  Tendo-Achillis 
tou  Mhort»  producing  equinus. 


Afl  hiii^  been  stated,  a  large  element  in  cure  lie;^  in  the  attention  of  the 
orthopaedic  surgeon  to  ever>'  tletail  of  trejitment,  from  the  ilay  that  the 
deformed  child  is  born  until  it  is  able  to  walk  upon  the  sole  of  the  foot  with 
normal  or  nearly  norma!  movements  of  the  ankle  and  with  muscular  con- 
trol restored.  This  plantigrade  jximtion  must  lie  watched  by  surgeon  and 
parents  and  daily  manipulation  continued  after  operation  until  th«  "^«iturity 
i)f  the  t)atient.     Only  when  the  patient  walks  upon  the  aole  'B 
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Dornial  poffitioa  in  the*  rhiltl  cufiiiR  binmelf  at  catIi  step.      In  njoioetiJUl 
val.  '  ir  riuM'j,  ^aH)' mjiidpuUikin  will  u«ujUly  ATcompliflli 

All  U. 

Fur  a  {mn*nt  tii  tu^gjieri  tn*AtnM>at  *^bi*rAU«*  ibr  rhilil  va»  born  dr- 
fomicul,**  144  tci  throw  mAn*^  AorotmlAbUitv  up<>n  GfMl  Thb*  ik^fonnity 
physically  aii<i  mentAlly  handicaps  tbr  individuAl  from  f^Aniitijc  a  livdi* 
hricx]  I  Fin:,  tUJ'i),  Itr  with  MirUU  (jlrAfiun*^  Aitd  mArriagr,  and  rau«r« 

ninrhtd  pt<yrhiral  r> 


fWkitvrik  ) 


BdApM*«  air  lh<»  rule  alter  itftrUal  or  imfw^rfm  nvlonitioo  ASil  ihrDuidi 
icnoranctt  or  inm&tealioo  on  the  pttrt  at  ibA  MrgMm  or  psiMit. 


COS'Gf^rrAL  BQUIXIH 
Atttteaqp  Mid  Syinplooii»— rcinprnitmlly  tluA  timple  vmikty  U 


rair. 


Tbe  j(AAlnH*nfiiBiuA  and  •ol^ua  ait  tht*  muAcIra  rkirliy  rcifitrArtt^it  tktiA  v%ti 
twoAlly  br  ^rrtebrd  in  infAnU  by  mAAipuUtion. 
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CONGENITAL  EQI 

This  is  the  variety  usually  indicated 
is  employed.  The  active  and  contracted 
and  i>osticus  and  the  calf  muscles,  wlille 
extensors  of  the  toes  are  feeble  or  ]>aralyz( 


Fig,  (101, — Club-fpet  mu^t  U- ^irr.u£iiter>e.t  st,  o,* 
the  child  begm^  lo  walk.    Furtlier  .Jcformily  is  ihtis  prfveu' 
previous  iJi»Ujrlion. 

inner  and  posterior  ligaments  are  shortenetl 
is  held  in  adduction,  supination  and  plant* 
is  scarcely  palpable.  The  astragalus  is  di 
while  the  upj>er  articulating  face  is  subluxiil 
calcaneus  slopes  inward.'  The  tai'sal  boi 
shape*!  when  thp  deformity  has  occurred  in 

As  1 


upon  th 
bone  de 
and  the 
positive 
largely 
and  sub 
the    an 
suffirien 
treat  nie 
tx^aring 
the    chi 
6()IL 
fascia  *i 
which  \ 
step    ir 

Fir..  002.— Walking  wiih  ft^et  in  tlie  recUfoot       neglect< 
pu!<tUon  in  nwkwnnl  and  difficult,  displaCC 

the  toes 
weight  in  walking  being  borne  on  the  oute 
club-foot  tire  bones  «»f  I  lie  leg  become  rol 
the  fibular  malleolus  lie  iM'hind  the  tibia, 
lated  inward  from  the  larsus,  every  bot 
with  flense  contractions  of  fascia  and  lig 
and  cold  and  the  feet  short  and  poorly  m 

'  Frozen  srotions,  Nichols.  Bost.  So 


THKATMKXT  OF  CI,rH-F()<)T.  mj 

and  invorsion  ut  the  knoo  and  hip  arc  ronunon.  Kvon  in  p\tn*iiie 
deformity,  in  neglortotl  utlolesoentH  and  ailults,  l<>rt>nioti(»n  may  he  |»ain- 
U'ss  exeept  for  eomH  and  callosiiiet*.  hut  is  always  difficult ,  awkwanl. 
disHpirin^  (Fi^:.  602)  and  nu»ntally  pn*judi(*ial.  Adventitt<»us  hursal  pads 
of  largf*  size  aii«l  calionitieM  an'  devel<»|)ed  ui>on  the  outer  siile  of  the  foot. 
due  to  the  intermittent  preHsure  of  walking.  When  the  f«M>t  has  lieen 
phired  ui>on  its  sole,  by  o|x^ration,  these  ryMs  slowly  di-iup|)ear  (Fijr.  6II3>. 

Treatment. —I.  Manipulative  straightening;  and  massagi*. 
II.   Meehanieal: 

(a)   I*rogressive  n*etifieation  by  plaM<T  bandaK«'>. 

(/>)    I*n)gn»ssive  reetifieation  by  apparatu>. 
III.  OfHTative: 

1.  Immediate  forrihle  Htraightening  under  ether. 

2.  Subcutaneous  tenotomy  of  tend«»-.\rhillis  for  equinu.'^. 

li.  SulieutancouH  tenotomy  of  tendo-Achillis  and  nf  tibial  niu»- 

clert  for  e<]uinovanis. 
4.  Multiple  tenotomieH  with  extn^mc  fonible  manual  overror- 

n'ction  over  a  wocnlen  fulcrum.  foJInwiMl  by  fixation.  Kub- 

se(|uent  retention  antl  manipulation.     Manual  fon*(*  to  Im* 

supplemented  by  instrumental  levt^agi*   when  necensan- 

to  Hecure  a  flexible  foot. 
*).  Ofien  flection  and  lengthening  (»f  t«*ndon*<. 
r».  Tendon  trannplantation. 

7.  <)|M>n  (livinion  of  contracte«l  tendon**,  litcanicnts  iiml  fa.<icia. 
s.  Tarst»ctomy. 

(n)   Knu  cleat  ion  of  astragal  u?«:  a.Mragalrrtoniy. 

{h)    Wedge-shapeti  e\cisi<»n     tar^Tt«»niv 
\K  i  Jsteotomy. 

in)   .\stragalu-H  or  calcaiieum 

]\\.    <  )Mi'«irla.MS. 

11.    .\inputation. 

CoiiKcnital  Equinovarus. -- 1.  Mam  ai.  Sihik.hiiimm;  \\i»  Ma^- 
'•A<;i:.  rii':itniei»t  shoidd  commence /row  tfn  </ii7  of  fnrth.  miu**'  in  the  first 
ihni'  month'*  *»f  life.  lN>nes  and  cartilages  an*  >ott  aiiij  \  ifldini:  and  gmwth 
jo  rapid. 

As  n-niarknl  under  Pn»gno.Ms.  every  !•«•«•'  of  ilub-f«M>t  tould  l»e  cuhmI 
with  good  t'uti<-ii«>n:d  ni«ition  if  the  mendM^r  rouM  U*  held  in  tlu*  corn»ct€*4l 
pitoittikii  b\  a  hiiiiiaii  hand  for  six  months.  To  approximate  >Uf'h  a  condi- 
tii>n  the  foot  nni-'T  )m*  untwi'^ted  by  the  nuPM*  iiiaii)  tlIHe^  a  ilay  for  a  min- 
ute or  two  at  :i  time,  but  not  t(»  the  extent  of  ;:iviiii;  the  infant  pain.  Wlien- 
»\er  the  buhy  i^  in  the  lap  or  at  the  bn^a-'t .  the  f.Mit  vww  \n*  trently  hehl  in 
a  partiall\  roiir<  ted  po>itioii  \\ith<»ut  anno\  ini!  the  t  luM  I  ii:  t>4i4>  P^*:^^ur^ 
*liou|i|  U'  iiitriiiijTte«|  a»i  xH»n  a«i  the  infant '«  fai-**  -^Ih'W-  di*i'i»iiif«»rt  The  i»l>- 
ji-rt  of  tri\*itiii«'iit  i^  to  thilu<*«-  gn»wth  an«l  eloii;::iriiiii  nf  all  the  roiitractinl 
MiUM'ler*.  iiL'aini-nt><  and  tivue>.  to  nii»lil  th«*  liefortueil  iMiUe*.  aliil  •stimulate 
weakened  luuM-ular  tibn^s.  In  addition  to  tuanipula(i>>n.  |M*p>iHt«*nt  oil 
nia»aL'«*  <>t  the  weakened  mu'«cles  >hi>uld  U>  ntntinued  for  month-  If 
fhi-<  in'atinent  toilet  her  with  mechanical  methinU  i*>  thoroughly  pursue«i. 
a  largi*  maj(»niy  of  rlub-fc4*t  can  U^  n>nden*«t  flexible  an«l  made  capaMe  i>f 
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being  placpil  with  the  sole  squarely  on 
{()  walk.     If  isuch  a  result  ha.s  not  been  ac( 

tive  me 
should  I 
upon  tl 
step  wi 
nnd  cot 
Jeformil 
imU  m 
l>lin'e<l  c 
moved 
inci*eaee 
t  nirtilit 
itumipu! 
11, 
second 
iv^taijun 
the  fac< 
l>onea  t 
mal  art 
f?w  \ve( 
positior 
tliin  leu 
liisliion< 
and  apj 
and  Ic^ 
Ijerniit 

(a)    Progressive      Hectififal 
d  age  s .—  A  better  material  is  plaster  of  F 
foot  and  leg,  i»rfvt<ected  by  a  thin  stock- 
ing or   fbiniit'l    bandaj^e,   m-e  envelopoil 
iti  narrow  phuster-<if-Paris  bandaj^es.    At 
the   first    application    the    dt'formity    is 
only    very  slightly    corrected.      In   fat, 
heelless    feet    the    plaster    cast    shuuld 
be  applied  over  the  bent  knee  or  it  will 
be  readily  kicked  otT.      If  the  <lressin*i 
slips,   a  strip  of  Z.  O,  adhesive   i>!aster 
may  be  applied  to  tlie  outer  side  of  thti™ 
foot   and   aukle  in  varus,   brought  outfl 
to  be  incorporated   in   the   i>laster   and 
attacheil  to  the  leg  above  tht-  knee.     If^ 
the  initial  end   of   the    flannel   roller  Im 
placed  upon  the  top  of  the  metatarsus,^ 
and  the  bandage  is  then  carrietl  arotmd 
the  ball  of  the  bi<^  t(»e  and  beneath  the 
foot»  its  successive  turns  as  it  winds  up 
the  ankle  and  leg  will   alone  largely  cor 
thill  paper-like  application  of  i>laster  will 


Fio.  C03.—  I  1    uii  outer  s-nirfftft"^ 

of  reet  itill  per-i-tf'iit  wli«'ii  thv  plH}<t«-r  eaai^ 
were  fifst  laktni  off  aTtfT  tipt»roiion,  bui  wlik-h 
disappeared!  m  u  few  in<iritlix.  Stight  kiiuck- 
knee. 


i 


MANIPULATIOX  AND  PLASTEIt  BANDAGG^ 


671 


The  quiclcHi^Uliig  property  of  g>*ptiuin  rvndrm  it  the  moM  AvmiJjiblr 
dnsaang.     An  inflprtL*ii  itnc  strip  (p.  244)  »ili  prnmt  the  cftin  io  be  rut  At 
the  fnml  of  the  luikk'  lu  noun  oit  thr  plaMi^r  hiMi  hankiimli  ibe  thpncr  upppr 
AQcJ  lower  part4«  r^miiiniDg  UitAH.  if  t!w  <1r^>9i^r)|t  b 
not  to  be  (laU y  '  '  for  itmn 

fTQCwnln  of  thi.     ..       .ugg  carti    :.. ,,..., 

tniimpulation,    cleansing    and    anointing    of    iikin, 
togflhrr  wUh    r  ^    in    nn    improve  t 

will   in  tt  few   i  :  100101  even  ov. 

Theon*tic*iUly  ibij*  lifestMing  in  fmtihy  imm  itn 
fixAtion,  but  pr2kctieaJ]y  lulvantage  u  gaincil  by 
ibe  earetcbinjc  of  the  t4*u9e  libtjd  mtuiele*,  ll  b 
<wf»»  '     liA  it  pre- 

vail urine    ami 

feecv  can  U*  ii»Am»mMi  by  etheiianng:  An4j  extra  cane, 
^lien    the    varuA   ban    been    untwiffteil,    more 
attention  i^  jciven  to  the  equtJiun,  which  in  ci>m*t'irii 
bi   the  iiatDe   progtv^mi^  ner.  aeveral   montbn 

being  reijuiroil  for  ivei: 

Wolff 'k  methcMl  i>f  rorrrcttng  equiii(i%*aruji  con- 

«i«ta    in    makbig    a   tflf>ong   placer   cti- ♦'    the 

defomietl    fnot   and   leg»  nibHe<|oenrJy  ^    it 

mOTOm    the     ankle    and     r' 

ieelkma  from  Mow  the  o\l.  mii  b  cafried  outwarvl 

toward  vaJgUJ«.     ICtirb  fureeiMve  etim^etion  w  irtained  by  a  I  bin  plairter- 

of-Pariii  lianda^p.  After  rrctiBration  the  patieni 
bt  enruu  raged  lo  walk  upon  tlie  ra^t* 

{bi  i'rogreisive  Correction  by 
Apparalun  and  Bp lints,  —  A  iiim|ile 
dnrming    for    eifuinoi^arua    rao    be    matie    hy 

ing  a  long  rtrip  of  »inc  oxide  plaMer  from 

»p  of  ilie  firvl  melatamaJ  ti*  tiei»eath  the 

then  upviard  aloiig  the  outer  inde  of  the 

^ind  leg  and  arroM  the  t<tp  of  the    Ijenl 

>  nee.    Thia  eaii  be  faateoed  by  aiiliecive  utripa 

'    '       •     n       The   effurta   erf    the    infant    to 

r  knee  will  reMilt  in  frmnii^nt  cor- 

retriion  tti  the  deformity. 

Another  limple  atttwIiAnrw  b  wen  in  Kig. 
(V»7.  when*  leg  and  A3  iU  arr  fitted  with 

lared  bands  of  **  print*  r  -  .uVvt/*  The  gum 
faring  with  tlie  heat  c»f  t^-  tu  !v  will  aiihf^tv 
{lufGriently    to     rvquirr    nrli     :  1  hi 

lacing,  isheet  gutta*perrti:k  ••:  -  .„.  —  iiU 
abo  answer.  The  two  eincluree  mi9  ronnerted 
by  a   rubber   band    'f  'h. 

audi  aa  b  uaed  fur  enrlottng  parkagesof  pafier.     <  Ui 


t*»r^ 


FMbenL  Mmk,  Swrnm.  Ovt.  ».  t»3;   l/sbtr  db   Ui 
J.  Wolff, 
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as  well  as  by  day  l>eneath  or  over  a  stc 
cleanliness.     Mani])ulation  can  be  done  i 

Numerous  mechi 
For    infants    with    s 
retained    in    position 
treatment  has  brougl 
a  heel  has  been  devel 
Among  the  simp 
is  the  appliance  of 
sheet   brass  or  iron 
twelve   to   sixteen   g 
curved  pads  covered 
first  metatarsal   and 
rective  counter-pressi 
opposite  the  outer  ai 
around  the  metal  ba 
the  bar  are  secured  b 
applied  first  in  the  d 
ever}'  week  and  proj 
opposite    condition  o 
manipulation  being 
splint    is    much 
more  effective  for 
removing  the  varus 
than  for  the  equinus  deformity. 

After  the  manipulations  already 
described  and  the  partial  correction  by 
plaster-of-Paris  splints,  an  effective 
appliance  for  continuing  correction  of 
both  equinus  and  varus  is  an  apparatus 
extending  above  the  knee,  shown  in 
Fig.  608.  It  is  not  subject  to  the 
irritation  occasioned  by  adhesive  plas- 
ter, and  can  be  removed  for  cleanliness. 
The  heel  portion  of  the  shoe  is  firmly 
laced  in  position  and  is  provided  with 
an  everting  worm  screw,  working  by 
key  upon  a  laterally  moving  joint  in 
the  sole,  to  correct  the  varus  inversion. 
The  laced  front  portion  of  the  shoe  is 
uiade  upon  a  steel  sole  plate  moving 
laterally  and  with  a  steel  arch  fulcrum 
to  press  upon  the  first  metatarsal.  The 
(Hjuinus  is  correctetl  by  a  screw  workii 
project  in  front  of  the  ankle-joint  of  the 
always  be  })rovi(led  with  a  stop-joint  at 


Fig.  C):. — AulhoiV 
simple  appliance  f»»r  c»»r- 
rection  of  equinovarus  : 
a, band  of  printer'.n  blank- 
et lacecl  upon  the  calf  of 
the  leg  At  d;  b,  similar 
band  laoed  upon  the  ball 
of  the  foot ;  c,  elantic 
iitrap  connecting  a  and  b. 


'  Willard,  Trans.  Penn.  State  Med.  Soc,  ) 
xlvii,  ."iiO;  Simple  Measures  for  Eiirly  Treatment 
Clinics,  iii,  lOOJ,  I'ith  Scries,  207. 


CLl^B-FOOT   APPARATUS. 


ATS 


firvt  in  the  defnnnod  atiitucle,  remorMl  diuly  fcir  manipuJaikNi«  and  irtrAi^lit* 

onoil  11  y  U.H  thf*  tiMueti  permit. 

j  TrartioQ   A p p a m  1  u a .  —  A  nimfder  dio«i  kaowQ  M  tlm 

walking    shoe,    may    be  flllplo>^l•1l    lo 

furit^ct  tht*  t*quniiw  after  th<'  vannf  haa 

Ijpi'fi  untmst^'ti  hy  lUArilpiilation  or  hy 
'  n  in  Fig.  «IOO. 

I  .     .  to  the  tora  lo 

|)(n(o  the   fofit  9c|uaiyly  uprm  it«  m>Ip« 

llii*  hwl  in  finrt  ncTCure*!  ami  thr     -• 

rior  portion  i»  thi*n  finnly  livci^il.   I 

€>f  invcr»ititi  ii*  pn«vrntr<l  by  a  tttf'*  I  usih 

opfioHtc  the  Ing  toe.    A  Meel  nhank  in 

the  Bole  hol(l»  two  uteel  uprip^hta  with 

jutnt  at  Ankir,     Fron^  *    **     '  *tN^ 

tcN»  an  pla^tir  Mmp  »■  h 

u|Hin  the 

A    pad    .^  ,  ai 

pnpvenU  the   iiutnilUng  of  thr   ankJe. 

Aa  ha4^k-knrc  ui  00  rommonly  a  rrailt 

of  pqiUAua,  a  »top-ji>int  should  b**  pn>- 

vidt'4l  at  tlio  knr**  in  all  ra«^,  U>  pir- 

vent    thin    dL-furmity   later  in   walkin|c. 

Instead  of  the  elantir  at  rap  an  rquinua 

Ktu^i-jobit  or  an  v\v  pring  iik: 

he  ptai^  at   the  ati^  .  ^t  doi 

flexion.     Thta  appamtuK  is  a  lurfid  one 

at  any  ai^,  eapecially  after  ofieration. 

Every  »l«d  rlid»-f«K»i  ap(Miratii«  •hfvuld  br  are uratelv  fitteti  by  th» 

by  then  ^  '  :  . 

Wa-  *^yi^,  or  Itfinrefl. 

or  by  the  thoe  i>f  tlie  ] 

thi«   laflert  a  iciinl   inu. .- 

dirertionji   in    made    by  fonne< '     l 
a  '1  ^  '      '       *  '       tor  *oU 

a  -  ^-    The  \ 

Irnor  and  antrnnr  part*  of  the  ikhoi 
are  larwl  wparately,  the  ten«^r>rv 
ot  tl^  toi<9t  to  flip  mit  Impiiik  • 
'lor    the 
<»  rnrTf' 
piitl  utMin  the  vanm  an* 
i<  ff  "i  •   »>v  an  elartie  h.,..,r   ,- 
1  •  upon  thr  iMiter  u|* 


nlni;   through    an  ry^   In  a  curved 
Ion*:-    '  '  •*       *'rr\ip  (Fir  '^"'^ 


•  >\ 


!^ijilr  M' 


arm  rxtenillng  cnitwani   and 

.Twrmfwultr  l^aartU*.  rt.  511. 
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A  cheap  and  simple  talivert  for  an  infant  can  be  made  by  nailing  two 
strips  of  thin  board  in  the  form  of  an  L.  The  padded  horizontal  portion 
being  secured  to  the  sole  of  the  foot  in  the  deformed  position  by  adhesive 
strips,  the  upright  portion  is  swung  over  and  fastened  to  the  back  of  the 
leg,  thus  by  leverage  untwisting  the  varus  inversion. 

A  cheap  and  simple  form  of  night  shoe  is  made  of  wire,  three-six- 
teenths of  an  inch  gauge,  and  is  capable  of  being  bent  to  fit  the  foot  and  leg.* 
The  foot-piece  and  calf  band   can   be   made  of  sheet 
brass  twenty-two  gauge,  and  the  foot  is  held  in  position 
by  encircling  straps. 

If  the  Chinese  can  greatly  alter  the  feet  of  their 
women  by  bandages  during  infancy^  (Fig.  155,  p.  238). 
we  can  surely  mold  deformed  feet  by  corrective 
measures  applied  during  the  first  months  of  life. 

Another  form  of  apparatus  is  a  steel  upright  with 
pads  and  straps  attached  to  a  steel  sole  plate  which 
is  worn  inside  a  shoe.  This  brace  (Fig.  627)  consists 
of  an  upright,  with  equinus  stop-joint  at  the  ankle, 
permitting  only  dorsal  flexion  and  is  held  in  place  by 
straps.  This  apparatus  is  more  useful  after  operation 
than  before  by  assisting  in  cure  and  preventing  relapse. 
III.  Operative  Measures. — If  the  deformity  has 
not  been  so  improved  by  manipulation  and  mechanical 
measures  that  the  sole  can  be  easily  and  squarely 
placed  upon  the  ground  by  the  time  the  infant  begins 
to  walk,  operative  measures  become  necessary,  since 
every  step  in  the  malposition  will  deform  the  bones. 
Operation  to  place  the  foot  at  once  in  normal  position 
will  secure  the  advantage  of  making  the  child  itself 
a  corrective  agent  in  molding  the  bones  at  each  step. 
Earlier  operation  is  indicated  in  extremely  rigid  feet 
when  manipulation  and  mechanical  treatment  have  failed,  or  when  the 
heel  is  so  small  that  no  appliance  can  be  retained,  or  where  control  of 
the  child  cannot  be  secured.  Many  an  infant,  sent  away  with  specific 
instructions  as  to  treatment  and  to  return  in  one  year,  by  the  advice  of 
physicians  or  friends  has  been  told  to  ''wait  until  it  was  old  enough." 
Such  advice  has  resulted  in  the  delay  of  two,  five  or  ten  years  during 
which  time  the  possibility  of  a  flexible  straight  foot  has  been  sacrificed. 

1.  Immediate  Forcible  Straightening  under  Ether.  — 
The  molding  of  the  foot  and  rendering  it  perfectly  flexible  by  powerful 
manual  or  instrumental  pressure  produces  much  greater  injury  to  both 
bones  and  soft  structures  than  if  preceded  by  tenotomies.  A  torn  tendon 
or  ligament  is  in  much  worse  condition  for  subsequent  use  than  one  that  has 
been  cleanly  divided. 


Fio.  61 1-— Author's 
shoe  for  gradual  cor- 
rection of  equinovanifl. 
The  shank  of  the  sole  is 
flexible  in  all  direc- 
tions. Traction  upward 
and  outward  is  made 
by  the  elastic,  h,  at- 
tached to  heavy  cord 
passing  through  an 
eye  in  the  sted  arm,  a. 
The  elastic  is  attached 
above  at  c. 


*  Schapps,  Jour.  Amer.  Med.  Assoc.,  March  26,  1904,  p.  829. 

^  The  custom  of  deforming  infant  girls'  feet  probably  arose  many  centuries  ago 
upon  the  advent  of  a  club-footed  daughter  into  the  royal  household.  By  compelling  the 
fashionable  feet  of  the  nation  to  conform  to  those  of  the  deformed  princess,  her  maifomm- 
tion  was  hidden. 
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2,  Subcutaneous  Tenotomy  of  Tendo-Achillia  for 
E  q  u  i  ti  u  a  .  —  The  substitution  of  the  simple,  rapid  and  effectual  operation 
of  aseptic  tenotomy  for  the  painful,  long-continued  and  inefficient  mechan- 
ical treatment  is  the  method  to  be  employed  as  soon  as  the  walking  age  is 
reached. 

Simple  subcutaneous  tenotomy  of  the  tendo-AchilUs  la  sufficient  in 
equinus  and  also  in  equinovanis  if  the  varus  lias  \yeen  cured  by  previous 
treatment.  In  the  majority  of  cases,  however,  it  is  better  to  divide  the 
tendons  of  the  tibialis  anticus  and  the  tibialis  posticus  to  prevent  relapse. 

Even  in  the  simplest  tenotomy,  evei-y  aseptic  precaution  should  l>e 
taken  as  to  hantls,  instruments  and  patient's  skin.  In  emergency  opera- 
tions painting  the  skin  with  iodine  will  yield  good  results.    For  a  tenotomy 


•f*m,  tfblal  uiery 

PcMt.  tfblAl  flerre 
1  mdo  AchJUi* 
FTrx.  (00^4  hallucte 
-Voiit  camitM 


Fxo.  012. — Temlnns,  blood -vessel**  and  nervea  lying  l>chind  the  inner  rnalJoolus  in  the  operation  region  for 
tenotomy  of  the  tibialis  poitlicuii  and  the  textdo-Aohiilid.   (Picraol'a  Aaatomy). 


where  subsequent  stretching  is  not  demandedj  local  freezing  by  ice  and 
salt  or  ethyl  chloride  or  local  hj-podermic  pressure-anesthesia  is  used. 
When  force  is  required,  full  anesthesia  is  necessary  (Anesthesia,  p.  17). 

The  tendo-Achillis  is  best  divided  from  the  tibial  side  to  avoid  the 
posterior  tibial  artery.  The  skin  is  ilrawn  backward  and  a  small  puncture 
made  with  a  sharp-pointed  tenotome  (Fig.  584,  A)  while  the  foot  is  held 
strongly  dorsiflexed.  This  puncture  is  followed  by  a  blunt  probe-pointed 
tenotome  with  a  short  cutting  face  (Fig.  5S4,  B)  to  prevent  careless  enlarge- 
ment of  the  external  wound.  The  instrument  is  carried  across  the  limb, 
either  in  front  or  tiehind  the  tendon  until  its  point  is  felt  on  the  outer  side. 
With  a  aa^sing  motion,  an  inexperienced  ojierator  had  better  cut  toward 
the  bone  so  as  not  to  pierce  the  skin  aecidentidly  when  the  tendon  yields. 

3.  Subcutaneous  Tenotomy  of  Te  n  d  o- A  c  h  il  I  i  s  and 
Tibialis  for  Equi  no  varus.  —  Anatomical  points :  The  posterior 
tibia!  aiteiy^  should  be  found  l>ehind  the  tendon  of  the  flexor  longus 
digitorum,  the  second  tendon  (Fig.  612).     The  internal  plantar  arterj',  the 
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continuation  of  the  posterior  tibial,- is  often  divided  in  open  and  in  sub- 
cutaneous sections  of  plantar  tissues.  As  the  external  plantar  artery  forms 
the  arch  to  supply  the  major  portion  of  the  foot,  it  should  be  avoided  in 
plantar  sections;  a  nick  in  its  side  may  result  in  secondary  hemorrhage  or 
in  aneurism.  Behind  the  outer  malleolus  lie  the  peroneus  longus  and  brevis. 
The  tibialis  anticus,  the  first  tendon  outside  of  the  inner  malleolus 
in  front  of  the  ankle,  is  reached  by  a  puncture  just  inside  the  anterior 


Tendon  of 

tibtiLlt«  anticus 

BfAtiEb  of  mttacnEcN. 


Ant.  tihiat  art^rv 
Ant,  tibial  iicfvt' 


TendoEi  of  extensor 

IwUfus  hallucls 

J>»TsaJi3  pedis  artery 


Muscuto- 
culaiieiDus  nerve 


■■•if'n '  y 


PeroiK'Uifi  brevia 
Peroni^usi  loii|pas 


Q^jy- 


FiQ.  613. — Tendons,  blood-vessels  and  nerves  in  front  of  the  ankle,  in  the  operative  field  of  tenotomies  and 
tendon  anastomoses.    (Piersol's  Anatomy.) 


tibial  artery  between  the  inner  malleolus  and  scaphoid  (Fig.  613).  A 
-blunt-pointed  tenotome  is  then  carried  beneath  the  skin  and  the  tense 
tendon  divided  toward  the  bone.  The  next  tendon  is  the  extensor  longus 
hallucis.  The  anterior  tibial  artery  usually  lies  to  the  fibular  side  of  the 
latter  tendon.  The  tibialis  posticus  is  the  first  tendon  behind  the  inner 
malleolus  and  is  reached  either  above  or  below  the  malleolus.  In  infants 
with  fat,  deformed  feet,  it  is  so  obscured  that  open  division  is  advisable. 
The  incision  along  the  sharp  border  of  the  tibia  should  extend  through  the 
deep  fascia.  The  first  tendon  lying  close  to  the  bone  is  lifted  on  a  grooved 
director  and  its  destination  proven  by  traction  upon  its  fibres  befom 
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ivliuoQ.     Thii  urcofid  U^odon  in  tliat  of  iIm*  f^xnt  lonf^s  dijcslonim.     A 


I 


pad  being  \i\n^  v 

H^pplied  to  iu^uri' 
both  of  rrjuinUM  nnil  Vftruj*.  rif|irrifd   n 
bring  given  to  evert  and  alKJurt  *uj  . 
fli«\(blr  the  antrtior  Urni*  and  mi*i  ^ 
until  a  transient  valgic-  riiniii 
In  ri^iil  raart*  the  tt-mjumir , 
hi  great.      Dorxilloxion  at    thr  ankie  to   the 
normaJ  acute  angle  (Flic.  614)  alioutd  be  thr 
standard  even  if  tbe  (lOffterinr  ankle  li^anient 
i^  *    Miore  huinanie  to 

m  ale  tlw*  rhild  U 

LnM?ni<^ble  than  to  atteropt  ecirrerlkin*  later 
by  merKHnical  nieaim. 

Thi*  hhunl  having  b(«rn  prmn^d  from  the 


le 


requjaile  amount  (»f  fnn^* 


punrtun»».  tli 
^'jwurn  (p.  : 


mir  are  applied  and  thr 

iin(*oval|^c  poation.     T< 
oprnition   ]i»  aeen  In   Fi|u  616  in  the 
patknt  thiiwn  in  Fi|C.  616. 

4.  Multiple  Ten  oto  mica 
with  Kxtreroe  Forcible  Man* 
u  a  I  O  V  c  r  c  «  r  r  e  r  1 1  o  n  over  a 
Woiidrn  Fulcruin»  Followed  by 
Fixation,  Sub«eqaent  Heten* 
tion  and  Manipulat  ion  .  —  This 
one  to  bo  ailci|ited  in  a 


in 


m 


10*  tM  rva.  ilt). 


Inr^  ,    oi  eaaea«  ofpeeiatlv 

older  rhtldfen  who  ba\'e  been  ri  i 

or  permitted  to  walk  ufM>n  tbe  dv^nfruM-cl 
bunea,  or  in  eatea  that  hai;«  iwUpBMi. 
An   X-ray  wiU   aaabt  in   loraltng  Iha 

1IIO0I  aerioua  bony  deformltiea  (Fig.  51)2.  p.  66:1).    Pudtivr  uii«l  oamplaia 

ivetifiraiiou  at  Ihe   time  of  c»|ieratiim 

iB  marntial  or  iviftpan  will  n»tUt.    Every 

isalatin^    tiamie,    tendon,    faaria    and 

lifament  in  divide^l  or  •trruhed  until 

a   flexible   foot    in   mrurrd.      In   manv 

eaara    Ihia    nibrutArMHiun    (trrtion    «!• 

mandf  n>  ' 

tibialis  ai 

Arhillifl  mm  the  nnai  !it4»pn  bir 

plaiUar  faaria  ami  mu^&e«  fn» 

the  mid4ine  nf  tlie  jole  to  t  ( 

Ihe  aertion  of  the  iibkaliff  anti 

qtiently  aJ^o  in  extren^e  ea^*- 

of  tht*  internal  and  plantar  li|ra: 

it  i»€t!mmry\  eapectally   the    astrup,^.^. 


^ntl 


il, 


t  u»^«l  crii  tT 


*  €!bJrriIIa. 


J<iu#.  DHk.  ^urm.  Aur.   lOOO.  v  1.17.  An  I 
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ligament  of  the  ankle-joint  (sj'ndesmertomy) .  The  result  of  multiple 
tenotomies  and  forriblo  correctionH  is  seen  in  Fig,  617.  For  these  exten- 
sive sections,  a  atroni^  blunt  tenotome  with  long  cutting  face  is  essential 
(Fig.  584^  C).  Punctures  ai'e  made  at  several  points  and  free  divisions 
are  required.  The  internal  plantar  art.er>'  is  divided  but  soon  retracts. 
The  only  secondary  hemorrhage  that  the  writer  has  encountered  was  in 
one  case  from  a  .side  nick  of  the  external  plantar  (Fig,  618,  p.  679).  If 
the  long  extensor  of  the  great  toe  is  contracted,  or  if  the  flexors  of  the 
toes  resist  extension,  they  should  also  be  divided.  Tenotomy  of  the  tenUo- 
Achillis  and  anterior  and  posterior  tibial  tendons  has  already  been  de- 
scribed. This  large  subcutaneous  section  recommended  is  no  mom  exten- 
sive than  in  the  open  operation  (p.  684),  and  the  healing  is  more  rapid  with 

less  resultant  scar.    No  sloughing  should 
ever  occur. 

Over  a  w*ooden  conical  block  (Fig. 
019)  powerful  lateral  force  is  to  be 
a|>pliefl  until  tarsal  and  metatarsal 
arti(*ulations  ai*e  so  stretched  and  torn 
that  the  varua  is  fully  overcome.  Too 
rapid  elongation  may  tear  the  skin  on 
the  concave  side  in  a  severe  case.  A 
Thomas-Jones  (¥ig,  162,  p.  243)  or 
AVillard  (Fig.  620)  foot  wrenck  is 
seldom  required  if  the  surgeon  has  good 
muscle;   no   instrument    can   have    the 


intelligent  action  of  an  educated  hand. 
The   surgeon    will    work    best    without 


Ftg.  617. — HwinltM  pf  nujitiple  (rnotoruiioN 
atkI  forcible  rt»rrpctii»fi*t  in  badly  rleformw/l  feet 
niuiilar  tu  Fik:,  G22, 

rubber  gloves,  but  the  assistants  should 
be  thus  protected  and  the  punctures  kept  constantly  covered  by  a  large 
thin  gauze  pad  enveloping  the  whole  foot.  The  section  of  the  tendo-AchilMal 
is  deferred  until  the  varus  inversion  has  been  corrected ^  as  the  tendon  makes^ 
an  excellent  fulcrum.  After  the  division  the  equinus  must  receive  the  same 
forcible  attention  until  the  foot  is  brought  into  an  acute  angle  of  dorsiflexion 
at  the  ANKLE-JOINT,  not  at  the  mediotarsah  Powerful  pressure  may  be 
made  upon  the  ankle  to  secun?  dorsal  flexion  by  placing  the  patient  oa 
his  face  and  then  applying  the  power  to  the  sole  of  the  foot,  care  being 
takeii  not  to  tear  off  the  epiphysis/  or  to  st retell  only  the  mediotarsal  joint 
while  the  os  calcis  and  astragalus  remain  in  false  position.  In  severe  cases 
of  varus,  the  tendon  of  the  tibialis  anticus  is  transplanted  to  the  outer  side 
of  the  foot  (p.  030). 

Results  of  multiple  tenotomies  and  forcible  straightening  are  illustrated 
in  Figs.  621  and  628*     Figs,  623  and  624  show  results  in  large  boys. 

Full  dorsiflexion  is  difficult  to  secure  in  relapsed  cases.  The  section  of 
the  tendon  must  l>e  made  at  a  fresh  area  and  all  tissue  divided  to  the  bone, 
the  posterior  ligament  also  requiring  section.  This  ligament  may  be  reached 
by  a  strong  tenotome  inserted  posteriorly  from  the  tibial  side  of  the  liga- 
ment at  a  level  with  the  upper  border  of  the  astragalus  (Fig.  614). 


FORCIBLE   CORRECTION, 
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Joseph  Pancoast,  believing  that  the  resistance  in  obstinate  equinus 
depended  largely  on  a  contraction  of  the  soleus,  separately  shaved  off  its 
attachment  to  the  gastrocnemius,  allowing  it  to  reunite  at  a  higher  level, 
his  wonderful  anatomical  and  surgical  skill  permitting  its  easy  subcutaneous 
performance. 

The  inversion  of  the  leg  at  the  knee  and  hip  should  be  forcibly  rotated 
and  everted,  and  in  pronounced  cases  the  casts  can  be  fixed  in  this  position 


TcBflo  AchUlli 


liMcnul  latenl 


lullwda  l«ad<» 


Inlcmu 
Abduclnr  luUliirhl 


n»rma|  C4kjuic.in  of  ctt. 
—     tjlcmal  [|» 

pUnUr 


Pleiiar  acrcMuriiis 
Supcdidal  fiikcU 


TL  aivd  Tit.  ptxfltar 
InferrMKJ  ami  flcTOr 
|:ire^|&  mini  ml  di|;it] 


t*rin«p«  IiaIIucIs 
(V.  li)(rrm«etM4s| 
dtviillfiif  tnio 
i%{l»l  branches 


artcriM  4UridlnK 


Fio.  618. — External  and  int«rtiat  platitar  aft«rieji.  brancheii  of  th«  postftrior  tibial,  the  external  fonr- 
ixig  tiie  tnikUi  ivupply  uf  the  Tout.    Tlie  Internal  plantar  is  ufteo  dividMl  in  tenotufiiy  of  utmctur^  on  the 
side  of  tbe  fcwt  iu  varua.     (PiersoFs  Anatomy.) 


for  three  weeks  by  wooden  cross  bars  between  heels  and  toes.  Permanent 
inversion  or  intoeing  is  often  due  to  weakness  of  the  outw*ard  rotators 
at  the  hip,  which  must  be  developed  by  voluntary  gymnastic  exercises 
(p.  2Ii5),  In  severe  cases  tenotomy  of  the  internal  rotators  and  fascia  at 
the  hip  is  necessary.  The  everting  spring  of  Doyle  (Fig*  625)  or  an  evert- 
ing pelvic  band  may  be  used  (Fig,  257,  p.  304)  and  roller  skating  will  prove 
of  service.     Inversion  can   be    also   lessened   by  forcibly   stretching   the 
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tarsometattirHal  joints  during  oi>e  ration  nnd  dressing  the  foot,  anlde  an  J 

knee  in  the  everted  position  and  by  subsequent  forcible  eversiong  of  foot, 

leg  and  thigh.     If  the  poi*terior  tibial  tendon  hus  been  ojienly  tUWded,  a 

single  catgut  stitch  will   close 
the  wound. 

D RES s I NG s . — Th ymol  cU- 
iodide  (jiristol)  is  dirsted  on  the 
wounds  and  a  thoroughly  ster- 
ile dressing  applied.  The  fmni 
of  the  ankle,  the  malleoli  and* 
the  antei'ior  part  of  the  foot 
are  protected  by  sterile  cotton, 
antl  the  planter  cast  is  applied 
from  toes  to  thigh,  while  the 

surgeon  holds  the  foot  by  the  toes  or  by  an  e\*erting  adhesive  plaster  strip 

in  a  .slightly  caleaneovalgit"  position  nf  rn^errorreetion  (p.  GSl).    Any  inden^ 

tation  of  the  fingers  or  crease  in 

front    of    the    ankle,   when    the 

plaster  is  hardened  will  produce 

a  ridge  or  elevation  williin  that 

may  shut  oil  circulation  or  pro- 
duce a  slough,     A  wooden  sole 

plate  is  unnecessary  if  the  lower 

surface    of    the    east    is    made 

thick,       (Jreat     suffering    oftr^n 

occurs  from  pressure  b^^nealh  a 

cast   when   the   preliniinar>^   re- 
moval of   corns    and    callosities 

has  been  neglected.     Shellacing 

prevents  soiling  of  the  cast. 

An   inserted   zinc   strip    (p. 

244)  will  ]jermit  division  of  the 

cast    before    it    has    thoroughly 

hardened.     This  not  oidy  saves 

future    labor    in    removal    but 

allows    spreading    the    gap    b}' 

claws   (Fig.    168,  p.  248)  if  the 

exposed  five  toes  become  either 

too  white  or  too  blue.     If  swell- 
ing or  pain  ensue  in  the  night 

the  small  bridges  of  plaster  left 

at  the  top   and  bottom  can  be 

easily  cut  through  and  the  cast 

^lightly  loosened.    This  absolute 

fixation     mlieves     the     patient 

from    subsequent    pain    and    is 

preferable  to  metal  splints.    After  the  third  week  the  soles  of  the  casts  are 

softened  by  water  and  the  patient  allowed  to  walk  upon  them  for  two 

weeks. 


Fio.  fi30. —  44.  ftuthor*«  choup  wriMiclt  for  stniin;lkt- 
eiiiiig  clu][>-fef  t ;  li.  powerful  fixii  wrench,  (For  *n»oni»»- 
Jiin^j*  wrench  we  Fig.  Hj2»  p.  243.) 
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By  nitrous  oxide  or  ether  anesthetizatic 
will  be  spared  and  greater  flexibility  secure 

ing  of  the  foot 
tion.   After  fins 
period  of  manip 
tary  and  involi 
in  some  efTectiv 
be  employed  fo 
new  facets  hav< 
plantigrade  locc 
are  secured  (Fig 
of  walking  appl 
in  the  shoe  is  st 
at  the  ankle  con 
is  held  in  norm 
secured  to  the  i 
passing  from  tl 
to  the  outside 
outer  anterior  g 
cuboid,  which 
joint).     The  st 
and    is    brou 
across  the  frou 
the    ankle   thr« 
the  metal  loop 
secured     by 
clasp.     A   stra 
hold    down 
metatarsal  con 
and  toes  and  a 
ankle    strap    i 
back  strap  are  usually  required  to  fix  the 
firmly.    Another  form  of  walking  shoe  is 
in  Fig.  628. 

The  worst  cases  of  relapsed  club-fee 
those    in    which    the    surgeon    considers 
deformity  cured  by  the  operation  and  ne 
later    retention    and    muscular    develop; 
Another  serious  productive  cause  of  rela; 
failure  to  overcorrect  the  deformity  and  i 
flexibility  at   the    time   of  operation, 
surgeon   must    confess    to    a    most    distr 
number    of    failures,    imperfect    results 
relapses,  largely  due   to   the   fact  that  i 
cases  it  is  difficult  to  reshape  distorted 
and  facets. 

The    former    English   method   of  di 
the   foot  in  the  original  deformed   posit 


Fia.  025. — Doyle's  apparatus  for 
evemtion  of  feet,  spiral  springs  at- 
tached to  pelvic  band. 


Bradford  and  Lovett's  Orth. 


OPEN    DIVISION    FOR  CLUB-FOOT. 


rgely  responidblo  for  nulMiequcnt  wrdc  trndonn.    Tbr  rtit  eiKi*  of  tb« 
BppmniUHl  ihrte  mcheii  ami  yrt  nstun*  wilt  pciur 


»nii« 


tvr  niAlcnid  to  Uiiure  Mrotig  ultimate  umon  if  the 
ti^xation     for     three 


out    r- 

fciot  u  in 
wcickA.  In  murt*  them  a  thouHond 
wrtions  of  tbp  tx*ni]<vArhil)i«  b\ 
Ihr  nuthor  with  - 

fjcation,  a  wpaJc  t  .  r 

rt^Milt<^<l,   except    in    two    sfmAtic 
cmxn    (p.  045). 

This  forcible  overcorrection 
with  t<*notomiesi  nt  one  opemtion 
under  aneiithetita  i»  murh  mure 
humjtne  than  painful »  long-contin- 
ued failuit't<  at  nrctificatiiin  by 
bnieea  and  wrcnchen.  No  cane  i^ 
ruird  that  is*  not  made  flexible 
and  capable  of  progrriMMon  up<m 
the  solea  of  the  feet  without  reten- 
tion apparatun.  Thtt  only  aafe 
rule  of  proeediiYi^  i«  th«>  romhi- 
tion    of    Ti 

after  ojm  : 

apparatus  after  operation 


I'M.  tm.-OvMmtl, 
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fkJB.iv  ami^r  tatMl*  Mvl  •^i^><  •l««f>- 

•i(«v  nfptruntm  for 
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Plldpa 


7.  Open    Division  of 
epen  arction  upon  the  concave  aide  of  the  foot  aa 
iti  excellent  operatton 


am,  tofKnther  with  the  um  of  trtentlon 
of   fO'mn'^c    inuacular  rxerriaea  until 
all  '      '    ^  to  ivlap«e  haa  piiwd. 

^cttaakm  of  the  uw  of  spps- 
ratua  after  operation  m^  Acquired  Club* 
f-t.p.  02O. 

d.  Open    Tenotomy    nnd 

*aing    of    "^        ''»ni*  — 

i<m  of   the  {loatirua 

tendon    ia    adviMibte    in     youngs    fat 

infanta    and    in    relapaed    caaea.    The 

tendo-AchilLiii  may  aJaii    be    cut    down 

«lefinit<' 

Luioo,  or 

p.  Ci^>  mad  mtured   with 

iviit    K..#  *t>tii  hi  add*'*"  ••♦"^ 

•fpaatie  < 

G.  Ttrul»>n  T 

—The   transfer   of 

from  the  concave  to  the  convex  nde  of 
the  fiKtt  i*  not  aa  f-^*  -^-•ly  necewry 
in  cimcrnitai  an  in  I   Hub-foot^ 

:M^lpl^I  in  n^lAp»d 
-e«  pp,  aao  and  647. 
ConlfAeted  Tiaauca.  —  The  euow 

-  -  -niled  by 


by 
•ed 


aho« 


ray,  am 


684  TALIPES. 

not  too  seriously  deformed.  The  advanta| 
lengthens  the  foot.  Its  disadvantages  are 
disfiguring  scar  (Fig.  629)  and  the  fact  that  1 
Its  technic,  after  aseptic  precautions  and 
bandage,  consists  in  an  incision  from  beneal 
downward  and  forward  across  the  astragi 
Through  this  incision  tendons,  muscles,  fas 
ing  structure  are  divided.  In  old  cases  tl 
tendons  of  the  anterior  and  posterior  tibial 
of  the  toes,  the  adductor  of  the  great  toe, 
deltoid,  the  internal  calcaneoscaphoid  ligau 
the  ankle  and  the  tendo-Achillis.    The  po\y 

to  straighte: 
lateral  ligan 
if  inaccurat 
anterior  pa: 
neum  and  i 
false  articul 
The  h. 
hastened  1 
protective 
dressing  bei 

Fia.  029. — Cicatricial  tissue  on  con-       baudaCC    tl 
«ave  aide  of  foot  after  open  operation  for  .  ,      ui  '    j 

equinovarus.    (Phelps.)  WltU    DlOOd 

and  elevati 

Jonas  advises  a  triangular  incision  to 
of  scar  tissue  which  is  always  a  disfigurec 

Most  thorough  aseptic  precautions  n: 
and  badly  deformed  foot  for  any  operatioi 
be  spent  in  removal  of  callosities  and  cor 
tices  or  cosmoline  at  night.  Soaking,  bn 
soapsuds,  turpentine,  benzine,  alcohol  and 
as  the  epithelium  is  always  thick  and  der 

8.  T  a  r  s  e  c  t  o  m  y  . —  In  neglected  a 
practically  always  in  adults,  the  bones  ar 
from  walking  that  some  portion  of  the  tar 
o|3eration  described  on  page  ()77  \\i\\  be  i 
not  to  open  cancellous  bone  tissue,  since  ar 
even  in  aseptic  operations.  In  the  abc 
valuable  operation,  when  age,  time,  exp 
feet  make  relapse  certain  after  lesser  opt 

(a)   Aslrayalcrlomy, — The  most  effec 
cleation  of  the  astragalus.     This  bone, 
greatest  obstacle  to  rectification,  articulat 

•  Jones,  Amer,  Jour.  Orth.  Surg.,  April,  190i 
'  For  statistics,  various  operations,  etc.,  of  1 
iii,  12th  Series,  201,  1902;  Phila.  Med.  News,  xli 
V,  225;  Article  on  Club-Foot,  Ashhurst's  Internat 
Soc.  State  of  Penn.,  xvi,  381,  xv,  247;  Ther. 
1896;  Amer.  Jour.  Med.  Sci.,  May,  1891;  N.  Eng 
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the  leg  ftnd  the  tarsal  IxmoM.  If  atttraifulertoiny  is  porforinod  in  siiiKlo  rluh- 
foot,  ihr  suhs('(iuf>iit  sh(»rtoiung  occasions  a  limp.  Very  pMni  ankle  nioti<»n 
is  secuHMl  in  a.s(>ptir  ra.'^i's.  a.s  the  upj^T  surfaiv  of  the  ralraneuiu  rea«hly 
adapts  itself  to  the  articulat- 
ing surfa<-es  of  the  tibia  and 
fibula  at  the  ankle. 

The  incision  for  astraga- 
lectoniy  coninienc<'s  U^neath 
the  outer  malleolus  (Fig. 
6.'l()).tosave  the  cicatrix  from 
futun»  pressun*.  Avoiding  the 
jx^roneal  tendt)n.  the  incision 
passes  forward  and  upward 
acrf)Hs  the  head  of  the  astrag- 
alus until  the  extensor  of 
the  little  toe  is  n*ached;  the 
t<*n(h)ns  and  tissues  are  then 
nnract4*d  and  the  su])enor 
astragalos<*aphoid  ligament 
divided.  If  the  distortion  Is 
griMit  and  H*arch  is  made  too 
far  fonvanl  for  the  astragalus, 
the  articulation  lx»tween  the 
sca))h(»id  an<l  the  cuneiform 
l>ones  may  U?  oix»ned,  a  fact 
that  will  Im'  known  by  the 
thnt»  faci»ts  in  place  of  the 
desinMl  sin  trie  rounded  fac<'t 
of  tlu»  :i>tragalus.  Hy  forcible 
inversion  of  the  antrrior  f<M)t 
the  l)one  is  then  (nf-d  fn»m 
t4>ndons  and  anterior  bliMnl- 
vcssids  by  tlis^'ctitm  clos<»  to 
the  lM)ne.  and  the  ligaments 
c<inn«M'tiiii:  it  with  the  calca- 
neum  In  math  and  with  tibia 
and  tduila  alxiyc  an*  (hvided.* 
The  Uinc  i-  U'>t  grasfied  and 
manipulatrd  with  claw  for- 
c«*ps  il'ii:  ItiJ.  p. 'Jl.l*.  Care 
mu-'t  Ih'  takni  whi'ii  the 
int«-nial  l;iTiTal  liLMnH'nt**  an* 
<livid<'d  that  tlu'  posterior 
tibial  artery  i-»  ii<»t  arridcnt- 
ally  ni'k«*d.  A  >«*t  of  K(><Mrs 
narmw  rhi-^l-.  an-  ux'ftd  (Tig. 

IHl,  .1.   h  and   ('>,   in   n*aching  the    li;!amt*nts.     An    K-manh  bandage, 
tlitMiirh  ^hnrtfiiin;:  the  time  of  o|)enition.  in  undi*.<«irable  fn)m  its  compnps- 


1^^%%     A  IVrittirum  IrtliiM 

\T  ^KL   m\   ^L.  '^^.Innrt  m4*l«^»1u 

\       ►            *     m  '      Afitcfi'-r  jnni* 

I          W             .      ^      '^  "~       Uf    lliTIMHf.l. 
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sion  of  nerves.  Forcible  correction  of  tl 
muA  be  complete.  Sometimes  resection  o 
OS  calcis  or  the  tip  of  the  fibula  become 
space  vacated  by  the  astragalus  usually  i 
without  section  of  the  tendo-Achillis.  If  i 
it  may  be  osteotomized  with  benefit.  Hen 
a  half  dozen  strands  of  catgut  are  inserte 
wound  is  closed  by  catgut  sutures.  A  stc 
of  Paris  will  not  need  removal  for  sever 
should  be  commenced  in  the  fourth  we 
joint.  If  thoroughly  done  this  operation  j 
ankle  movement,  and  after  precautionary 
year,  rids  the  patient  from  the  necessity  ol 

Tarsectomy  is  rarely  necessary  under 
in  extremely  rigid  feet  resisting  other  form 

Results  of  astragalectomy  are  seen  in 
in  stubborn  cases  similar  to  Figs.  595  and 
formity. 

(6)  Wedge-shaped  or  Cuneiform  Tarae 
moved  in  its  entirety  or  by  a  wedge-shaj 
including  other  tarsal  bones. ^ 

This  operation  shortens  the  foot,  ope: 
remove  the  chief  obstacle  to  dorsal  flex 
times  required  in  adolescents  in  addition 

9.  Osteotomy.  —  (a)  Simple  osteo 
lus  or  of  the  os  calcis,  or  wedge-shaped  pg 
operation  but  not  as  thoroughly  correcti 
it  is  well  to  have  the  incision  on  the  inne 
quent  pressure  on  the  scar;  in  valgus  or 
also  forcible  overcorrection.  This  operatic 
of  the  astragalus  but  does  not  relieve  the 
at  the  ankle-joint. 

(6)  Osteotomy  of  the  lower  tibia  anc 
deformity  in  club-foot,  but  may  be  used 
tion  of  the  leg  or  deformities  following  fi 

If  the  astragalus  is  shown  by  the  X- 
the  tibia  and  fibula  and  that  it  is  too  wid 
leoli,  separation  of  the  bones  of  the  leg  1 
leotomy).     Astragalectomy  or  osteotome 

10.  Osteoclasis.  —  Osteoclasis  \ 
other  osteoclast  is  rarely  undertaken  sine 
677  is  far  more  effective.  The  osteoch 
Vulpius  and  others.^ 

11.  Amputation. — Amputation  < 
fiable  when  demanded  by  old  and  resis 


*  For  list  of  various  forms  of  Tarsectomy,  sc 
Sci.,  May,  1891;  Phila.  Med.  News,  xliv,  650;  also 
Trans.  Amer.  Orth.  Assoc.,  vi,  159,  1893. 

*  Arcbiv  f.  Orth.,  vii,  23;  Amer.  Jour.  Orth. 
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ulcerations  or  accidental  operative  inteif 
sequent  gangrene.     For  cosmetic  reai 


CONGENITAL  TALIPES   VALGl 
EQUINOVA] 

Con^^enital  Valgus-— Congenital  vatgi 
is  rare  (Fig.  6.%).  The  acquired  form  of  j 
failure  to  recognize  a  shortened  condition  ] 
cussed  under  flat-foot  (p.  698)  and  unde) 
Acquii-ed  calcaneovalgus  is  common  after  i 
In  valgus  the  anterior  foot  is  everted 
tibialis  anticus  and  posticus  muscles  are  n 
neals  shortened.  If  calcaneus  coexists,  tls 
which  act  also  as  dorsi flexors  of  the  ankle, 
are  relaxed  and  weakened.     The  dursuir 

flexed 
Tlie   in 
alus     a 
fhit-foo 
comes 
ligent 
fst  retch 
during 
]>()sit.io 
opposi' 
splint, 
llie  ca 
rviinv 
upon, 
a  slojj 
inner 
appan 
Ii 
Tiiechfi 
ionotc 
correc 
mend* 
and  paralysis  (p.  628)  and  for  flat-foo^ 
jection  of  the  cjdcaiieum  in  the  sole,  tan 
Congenital  Varus,— This  variety  is 
with  equinus.     It.s  treatment  has  been  a 
Congenital   Equinus.— This  simple 
common  in  the  compound  and  in  the  a< 
Congenital  Calcaneus. — Simple  cah 
in  connectinn  with  crmgeiiital   valgus,  1 
most  troublesome  and  stuhborn  (p.  6! 
The    combinations    of    equinoca^ 
valgocavus  and  cavus  are  rarely  congei 


reMtiiig  on  Ihe  floor. 
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All  of  tho  iibovo  (lefomiitieM  should  bo  at  <ni(i»  trpatod  hy  systonitttir 
nianipulatitm,  strvlrhinji;  ami  massaf^.  which  will  in  xUv  innjority  <»f  nM*i4 
rompleto  a  euro  within  a  yoar.  If  jK^rsistont.  ihoy  an*  tn»at4Ml  liy  >rypsum 
oorrertion,  niorhaniral  applianii^H,  an<l  tonotoniy  as  (loscriU'ii  iiiiiior  tho 
various  forniH  of  tali{x»H  (pp.  U77  ami  dXi). 

Tali  JUS  assoriatrd  with  Spina  Bifida,  with  or  without  paralvM**.  «MM'a- 
hionally  dovolops  hut  should  Ik»  troatotl  most  rautiou>ly.  :i!*  norvo  an«i  bluoil- 
vossol  supply  is  jlofoctivo.  Whon  spina  bifida 
oooulta  ('(H'xists  it  may  U»  ovorlookotl  if  tho 
pationt  is  not  strip|NMl.  and  failun*  of  troatmont 
n»sults.  Two  inlon»stin>?  raMcs  an»  n»|M>rto<l  by 
tho  author*  (Spina  Bifida,  p.  444). 

Congenital  Club-toot,  AJuociatcd  with  Con- 
genital Absence  of  Tibia  or  Fibula. — Tho  fibula 
is  moro  rommonly  absont  or  dofiriont  than  tho 
tibia,  but  both  Inuios  may  Ih*  inv<»lvod.  In 
many  instanros.  othor  ocuipMutal  doformitios  of 
foot  or  fomurs  «>r  hands  urv  n»|>ortod  with 
abs4*nt  oss4'<ni-i  tissues  (Conp'nital  I)i»firionrios, 
p.  717). 

TKK.viMKM  — An  X-ray  will  n^aihly  n'voal 
\\\v  dofirionrios.  Whon  tho  outor  mall«*(»lus  is 
abs4>nt,  tho  antorior  f«M»t  ovorts  and  a  vali:ir 
ronditi(»n  nvsults.  Manipulati(»n  and  Mraiuht- 
oninj:  sluHild  mninionn'  from  birth.  .Vs  >o4»n 
as  walkini:  lM*irins.  artifioial  sup|N)rt  i>  uiviMi 
and  >urL:ir:il  in!orfrn*nro  applioil  as  in  ordinary 
«*lub-foot  by  trnotomy  and  fon-f  follitwrd  by 
support.  Wln'u  tlH'  tibia  i-<  abs4*nt.  thr  \v'ji  i 
with  a  ricat  ricial  iliitiplr  at  th«'  tip  of  tho  iMitir 

(KtriftoiitN  <>t  riif  tiltia  :tnd  >t raiuhli'tuii^  tn.i>  ::i\i-  a  tuir.  though  >hori. 
walkiiiu  Ir-.  liuf  :iinpMtation  i^  ofti-n  a  U*ltii  pr.i<r«iMH'  i'«-|mm  i;ill\  uttrr  tho 
U'l:  h:i>  attained  n^  irrowth.  a^  an  artificial  tni-inlMT  may  Im-  tii<>i^'  u^-ful  than 
a  vcrv  Ainv\   jri: 


Fl'..  'Vir  -Walk  nt  •pivrBiu* 
f..r  r»|ii-ii'-v  .t  £•!•  •.'*■  ■■i|t|M>r*iriC 
|«it>|>  ■>|»|iii>itr  lilirr  lltAlUa*^.  nivl 
flA**'r  ■lra|»a    -itf^f-.tr  l<i!t*i>f  !•«>• 


U*n»    ^li:ir|»l\    barkwani 
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\r<|uind  rlub-foot  in  it"*  various  form*'  i-  th.-  n -mIt  ^f  iisianiili*  spinal 
paral>-i-  aiiti-n<»i-  po|ii»niy«*litis).  c<>n*bral  >pa^;i«  |».iral\-i-.  1h»ii#'  di-^'a^*. 
>prain-*.  I'rart un"»  «■[  ii«atrin*-.  injuries  at  «'r  iti-ar  Vi«-  .ii.kN-.  ainl  ncurotn- 
iiuiditn'ii-*  rill-*  •li'ii>rmit\  may  ii\^*  follow  .i  biMi*:  hi  ii:««:rKa;:»-  during! 
\vh«Mi|i|iJi:-rnuL:h.  with  n-^uliant  hctnipl«'i:ia.  i-r  :ii  *!.«■  r.jMiiiii"  iMrni  may  U* 
^iinply  adapUM-,  ?■•  -upplcmcnt   a  r-hnrt   U'\i 

\'.i\yiii\H^  and  «'|inin»varu'»  furni-h  i»ti«-h.i!l  ••!'  *?.■  .i».|'jmii  i*a"<«»s  nf 
»lub-ftM»t .  \alL''i"»  and  <'alcatic'»vali:u«*  on«*-*liiril  \:i*»'r:'ir  p<ili'»mycliti-*  i*. 
tho  iau:<«'  of  f.iur-lifllj-*  i»f  tlio  paralytic  la^-^.  .i:vl.-  .:  -i.;!-*:.  p-d^y  -up- 
plyitl;^  ohr-littth 


Uili.ir>i.    **[Miit     liiti«l.i    <H-riilt.i.     Vim.   Sur.;  .    wwii.    I.'»7     ^|>iti.i    litli«U   .\iitrn«»r, 
At.h   .<iirir     \x\ix.  «•!- 
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The  distortions  occasioned  by  weight-bearing  accompanied  by  muscu- 
lar contractions  upon  the  one  side  and  relaxation  and  paralysis  of  the  oppos- 
ing groups  often  result  in  a  leg  an<l  foot  entirely  incapable  of  locomotion. 
The  varieties  of  deformity  will  depend  upon  the  extent  of  the  paralysis  and 
the  attention  that  has  been  paid  to  the  prevention  of  distortion  following 
weight-bearing.  Paralysis  of  both  leg  and  thigh  muscles  is  frequent. 
For  the  further  discussion  of  the  various  acquired  paralytic  deformities 
see  p.  616. 


ACQUIRED  CLLIB-FOOT  FOLLOWING   FRACTURE  OR  INJURY. 

The  foot  and  ankle  are  often  thrown  into  position  resembling  valgic 
or  varic  club-foot  by  fracture  at  the  lower  third  of  the  leg,  or  by  fracture  of 

the  tarsal  bones  or  ankle-joint» 
^n  with  deposits  of  callus  and  bone. 
Sprains,  cicatrices,  or  joint  dis- 
ease may  also  distort  the  foot 
at  the  ankle  (Fig.  638). 

The  most  common  defor- 
inity  is  the  valgic  variety  follow- 
ing  fracture  of  the  fibula  with 
tear  of  internal  lateral  ligament 
of  the  ankle.  The  sole  is  everted 
and  the  patient  walks  in  a  pain- 
ful attitude  upon  the  inner 
border  of  the  foot. 

Treatment.—  An  X-ray  or 
palpation  will  reveal  the  point 
of  indentation  of  the  fibula. 

Osteotomy  with  forcible 
elevation  of  the  fibuJa  to  its 
normal  position,  with  gypsum 
fixation  of  the  foot  in  a  slightly 
varic  position  for  four  weeka, 
will  effectually  remedy  the  dis- 
tortion. A  similar  deformity, 
when  both  tibia  and  fibula  have 
been  broken  and  illy  united, 
should  be  treated  in  the  same 
manner,  followed  by  hot  air,  massage,  and  muscular  gymnastics. 

Deformities  following  sprai.ns  are  best  relieved  by  forcible  correction 

under  ether,  with  subsequent  manipulations,  hot  sur,  and  massage  (p.  23o). 

Distortions  following  burns  or  other  cicatrices  usually  require  plastic 

interference ;  exosto&es  or  redundant  callus  may  be  chiseled  away  if  painful 

or  disabling. 

Distortions  of  the  foot  following  TtrBERCCLous  disease  of  ankle  and 
tarsus  are  treated  by  tenotomies  or  osteotomy,  with  forcible  correction 
after  the  tuberculous  process  has  subsided  for  a  year. 


Fig,  ras.-i 
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This  deformity  is  the  nioHt  cuinmnn  variety  df  chih-fout,  fiwirif;  to  the 
fact  that  the  alxiuetor  an(i  <lursifle\or  f^ruup  of  iiius(*l<'rt  an*  the  oneH  iiuKit 
commonly  paralyzcMi  in  anterior  ]M»lioniyeliti!<.  \V)i«'n  the  |M*n)nealtf  ami 
extensors  are  weakened,  the  tibialis  antieus  :intl  pcistiriitt  and  the  calf 
muscles  bein^  unop|Hised  fix  the  deformity.  an<i  x\\v  patirnt.  walkinjc  ufxin 
the  anterior  outer  side  of  the  foot.  stMin  deforms  Ixmes  and  ligaments  as  in 
the  con^nit:J  form.  Hack-knee  results  fn>m  the  effort  to  tiring  the  heel 
to  the  gn>und,  as  dorsiflexion  at  the  ankle-joint  is  lintitiMl  (Kic  O.'iU)* 

Treatment. — Preventi<»n  of  the  <ieformity  is  the  nn»?*t  Lni|H»rtant  p<ir- 
tion  of  the  treatment,  as  discussed  on  pap-  tiJ<»  under  Infantile  Paralysis. 
This  prevention  should  commence  as  srnm  as  initial  tfudcrncss  has  «liH:ip. 
peared  and  shoidtl  consist  of  massafse.  electric- 
ity and  stren>?theninj;of  the  weakened  jM^roneals, 
with  manipulation  and  stretching  of  the  anterior 
and  {M>sterior  tibials  and  tendo-Achillis.  and  of 
the  inner  c<mcavity  of  the  f»H)t.  ToeHln)j»  with 
resultant  stn>t riling:  of  the  anterior  muscles 
from  the  inception  of  paralysis  should  n»c<'ive 
protection  from  the  weijrht  of  the  liedclothing 
at  night.  Wisely  designed  apparatus  must  1m> 
applied  to  pn*vent  the  slightest  ti'mlency  to 
distortion  at  the  ankle  or  knee.  The  pan*nts 
should  \x*  warned  that  atrophy  of  mus(*les  and 
limb  nuist  necessarily  occur  fn>m  the  disease, 
but  that  such  n»sult  will  not  lx»  caused  by  tht- 
apparatus. 

In  Muiplr  <'as<'s.  tentttomy  tif  tin*  roi.- 
tracted  niusrles  will  jiermit  the  f«M»t  to  In- 
corn*cted.  hut  in  the  ><'ven»  and  ni'glert*-*! 
gnuirs.  one  or  inon>  of  the  o|M*rations  <»f  nnilti- 
pie  t<'notoiiit<->.  forrilil(»  r^irn-ction.  tars«'etoni\ , 
tc'ndon  transplantation,  tin*  t«'rhnir  t»f  uhirh  i*' 
deM-riU'd  on  ]tp.  (r.Ni  and  kVM).  will  U>  nM|uin(i. 

follourd  by  the  u^'  of  n't4'ntiv«>  apparatu.-*  (p.  (»J.*i  and  niU'»i  li*  develop- 
UM'iit.  In  a  U"^  --liort^'ned  by  faulty  nutrition,  a  «.»rk  ^*\v  -lu»uld  he 
athliMl  to  pn-vciit  tiltin;:  of  ^pine  and  jK'Ki^.  A  i'oiiiplrii-l\  )iaralyxe«l 
set  (»f  abductor^,  with  tiH'Hln»p  \\h«*n  the  fo<it  i.-^  banv  ni.iv  aftfr  o|M'ration 
U*  f>a>ily  n>taih«  d  in  p<i>ition  \\hf*n  enra>4*d  in  appaiatn^.  but  bran*^. 
with  ail  tlicir  :iiT«  ttdatil  pain  and  uiiiMidin^  di^in-^.'*.  an-  <>ft*-n  a  lifidong 
ne«*<'>>il>.  Tlii-  I:nf  al«»nr  ^houlll  jrad  th«*  -ur^i'on  to  «^Tun*  tin*  ntmi»st 
|M»>.Mbh'  n'^toraiiiin  and  cornMtion  at  tlw  tinir  of  o|ii>rarioii  whili'  i1m» 
patient  i-*  under  rthfi*.  m»  that  braises  worn  aftiTwanU  will  bi>  n*i|uinMl 
only  to  n-tain  thi>  impnivi^incnt  gainiMl  an«l  pn'vmt  n>lap?4'  It  i^  to  ri«l 
theniM-lvo  of  thi«.  tin-at  atfUition  of  apparatu>  that  patitut-*  will  xmirtinM^s 
U»g  for  tar^Mt»»ni> .  t»r  arthrodesis  or  amputation.  VW  auth  »r  is  n*rtain 
that  an  artitirial  f(H»t  will  S4imetinies  give  gn^atrr  ri»infort  than  bran's, 
and  en^ure  etpially  g<N>d  h>comotion  while  saving  a  |>o>itivr  amount  tif 
«Iaily  pain  and  inconvenience 


1  :        i-r*         Kv^  kf*or  »•   0» 

fi-iilr  ■  f  rlii>»-f*«-*    .1,  •'  rf««iliiiim| 
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The  time  for  tenotomy  and  forcible  correction  will  be  as  soon  as  the 
child  is  unable  to  walk  squarely  upon  the  sole  of  its  foot  and  is  increasing 
the  deformity  with  each  step.  The  operations  of  tendon  and  nerve  trans- 
plantation, arthrodesis,  bone  resections  should  be  postponed  until  definite 
muscular  contractures  have  taken  place,  but  should  not  be  deferred  until 
bones  of  foot,  ankle  or  leg  are  permanently  deformed  (pp.  632  and  636). 

Apparatus. — When  a  cork  elevation  of  over  an  inch  is  required,  it  is 
wiser  to  place  it  outside  the  shoe  and  to  fix  the  stirrup  with  an  inserted 
stiff  steel  shank,  as  a  paralyzed  ankle  needs  a  stable  support.  An  inch  of 
cork  can  be  concealed  within  the  shoe.  The  upper  face  of  the  cork  should 
be  flat  to  the  toes,  but  the  front  of  the  under  surface  should  be  bevelled 
well  upwards  at  the  toe  to  prevent  tripping.  In  paralytic  club-foot  it  is 
better  to  have  the  tread  of  the  foot  as  nearly  normal  as  possible,  with  the 
heel  only  slightly  higher  than  the  ball.  Shoes  constructed  for  the  sake 
of  appearance,  with  the  anterior  portion  of  the  foot  dropped  to  a  position 
of  equinua,  will  answer  for  a  strong  leg  shortened  by  disease  or  injury,  but 
a  paralyzed  foot  needs  to  be  placed  squarely  upon  the  sole  in  walking. 
Overgait^ra  will  conceal  the  steel  upnghts  and  will  assist  in  keeping  warm 
the  poorly  nourished  leg.  Wool,  which  can  be  picked  loose  each  morning 
and  adjusted  between  the  stocking  and  the  supporting  pad,  will  give  much 
relief  from  pressure.  Curled  hair  soon  loses  its  elasticity  and  also  may 
work  its  way  into  the  skin  and  cause  much  pain.  The  most  serious  discom- 
fort from  the  use  of  braces  arises  from  the  corns  and  callosities  that  inevi- 
tably  occur  (for  treatment  see  p.  717).  The  services  of  a  clean  chiropodist 
once  a  month  will  contribute  immensely  to  the  comfort  of  the  sufferer, 
A  chiropodist  is  as  much  a  necessity  for  club-foot  cases  as  is  a  dentist  for 
the  teeth. 

Stumbling  can  be  avoided  by  an  equinus  stop-joint,  or  by  a  spring, 
or  by  elastic  strap  (Fig.  637,  p.  689).  When  apparatus  is  first  applied, 
great  caution  must  be  exercised  lest  undue  pressure  cause  ulcers  and 
sloughs.  At  first  the  brace  should  be  worn  but  an  hour,  then  removed, 
reddened  areas  rubl>ed  with  alcohol  and  alum,  and  dusted  with  talcum 
powder.  Purple  areas  mean  danger;  pressure  must  be  relieved  by  bending 
and  readjusting  with  l)ending  irons  (Fig.  610,  p.  673);  a  change  of  one- 
thirty-second  of  an  inch  will  often  give  comfort.  A  removable  sole  plate 
for  support  of  .st^el  uprights  can  be  inserted  inside  the  shoe. 

ACX^'IRED    EQUIXrS. 

Acquired  equinus  is  relatively  more  common  than  congenital  equinus. 

The  acquired  form  may  be  the  result  of  infantile  paralysis  of  the  ante- 
rior muscles  with  contraction  of  the  gastrocnemius  and  soleus  (p.  615),  or 
of  spastic  paralysis  (p.  644)  or  of  various  nerve  conditions  or  traumatisms 
(p.  690).  In  paralytic  cases  the  effect  of  gravity  and  the  weight  of  bed- 
clothes when  lying  will  continually  stretch  the  dorsiflexors,  while  the  oppo- 
site group,  being  unopposed,  will  steadily  shorten.  The  foot  is  often 
extended  to  a  straight  line  with  the  leg  and  the  weight  is  borne  upon  the 
anterior  condyles  of  the  metatarsals  with  toes  dorsiflexed,  causing  many 
corns  and  callo.^ities.    The  foot  Ls  shortened  and  the  sole  arched  as  in  cavus. 

The  equinus  position  in  walking  is  often  assumed  by  patients  with  leg 
shortenetl  by  fracture  or  hip  disease  in  order  to  ivstore  the  length  and 
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prrvont  twisting;  of  tho  n\nno  and  |M>Ivis.  hut  thi*  f(M>t  uiul«'r  these  cirruni- 
stiiiir<»s  nin»Iy  Ix^roiuos  fix<Ml.  If  :iii  (M|iiin\is  UMMnnrH  riui«l.  th«»  liiiih  is 
lon^rr  than  its  follow. 

Treatment. — Slight  vam*h  of  arqiiiriMl  oquinus  may  N'  tn'at«M|  hy  inani|i- 
Illations  and  contimiiMl  rorrtM-tion.  hut  thr  majority  c»f  ra^'s  a.-.  tlu\v  i-nnir 
to  thi'  orthopa<Miir  Mirp'on  will  nM|uin*  o|x»rativ<*  iiH'a>un's. 

Immriliatc  fonihlc  rorn»ction  undcT  i'iImt  in  mild  ra^*-*  i-*  ><Tvin»ahlr, 
with  walkin;:  uj)<>n  th«»  plantar  cast  for  >i\  i»r  «'i;:ht  \vti'k>.  In  the  majority 
<»f  casi's.  aftor  tlu*  rorn-rtion  of  th«*  cavus  hy  tnnitnrny  nf  iho  plantar 
tissurs  and  x\\v  Thomas  or  other  wn*nrh  ip.  2t>i>.  thr  t4-ndi>-  \rliillis  >houhl 
Im'  divided  and  the  font  hn>Uf:ht  to  normal  dor**iile\inii.  A  >h«ie  pn»vided 
with  an  e«|uinus  f.lop-joint  or  with  ela.stic  ^up|Ml^t  il  11'  *»-t7.  p.  t»S«»i  is  worn. 
an<l  weakene<i  muscles  an*  massapMl  and  manipulatnl  ftir  many  moiith>. 

AcquinMl  equinus  fn»m  traunuiti>m  or  ci(*atri<-r>  !•«  iieafnl  u(N»n  the 
same  principles.  The  author  n>calls  a  ;:iil  who  |iei'>i^tciitly  « laime«l  that 
she  cotild  only  walk  with  comfort  tui  her  Tin--*.  I]\aininati«»r»  mI"  a  tender 
>pot  under  her  heel  ti'Vealeil  the  fact  that  a  ncfdlr  hail  U'l-n  driven  in  mi 
df»eply.  without  hrr  knowled«:i*.  that  it  had  U'en  -lickiiiL:  in  tin-  r;ilc:ineuni 
for  months.      \x>  n'm«»val  at  oim'  cun'd  tin*  eipiinu'*. 

Ncuromimctic  Hquinus.-  l-!4piiiiu>  i>  s4*mi>timtH  •.imulatrd  either 
int<'ntionally  or  unintf'iitionally.  A>  then-  i-<  atv^ay<  ^iuih-  inrntai  i>r  phy>i- 
cal  cauM'  for  the  aiTection.  a  can'ful  study  '<hould  U*  mad«-  «>f  all  exiMin); 
conditio!l.^  (p.  tiriT'. 

.\i-«|uin-d  e<|uinoval^us  is  in  its  ^inlple  fm-m  Ic**.  rMmiiH'U  tlian  •'<pii- 
ni»vani-.  hut  i>  <it"ten  a.^soriated  with  cah-aniU'«  The  idnali-  anti«-u.-  i^ 
e.-|HTially  \\i*ak  and  the  etT«»rts  of  the  e\T<'n«-«»r  lunnu-^  halliui^  T4»  aid  in 
niaintaiiiinL:  eipiilihrium  often  nv-^ult  in  h>  }N'ie\t«'n'«i«»!i  ••!  the  i;n*at  toe 

In  '•li^ht  aiiij  iitnli^co\en'd  >hortenin::  «»t'  thi-  ir.i-*:  ••n  i.t-miu^  atid  >oli'u*, 
many  val::ii-  hit  ha\r  their  4>rii:in.  the  fnot  U-iti^:  ar:r-«Trd  m  \\:dkini:  at  or 
U-fiin*  it  ii'ai  In--*  a  MLiht  allele  with  the  let:.  Thi-  -tr.iin  nl"  hirwanl  propul- 
>ioii  is  thrown  upon  the  tarsal  joints  and  li;:ani<'iit-«  and  a  weakene«l  tarsus 
n'sults,  with  >tt>'trhcd  plantar  li^am«>nt^<  atfl  ^«  aphoi.i  pn-nnnt'iK-e  (Mat- 
hnit ,  p.  tlM7». 

In  examinm^  -ui  h  a  l'i»ot.  an  ern»r  *>M«'n  tiritir'«  in  iiia^'tio^i^.  from  the 
fart  that  thr  t<Mti.  thnumh  undue  tarsal  motion  an>l  .ilniii.  i|..n.  ap|i«*ai>t  ti» 
fl<»rsitle\   ti«   the    rii:hl    aimle.   while   the   cahaiu-uni    :>    ^;til    plantar   tle\ed 
This    ern)r    vniII    U-    ohMai#"i|    l»y  examitiiiii:    tin-    t«M.r    m    invrr->ioii.  noi 
ulHlut-tion. 

Steel  pads  at  the  IninT  ankles  atid  el.i-tii  -♦riij-  ♦.•  ':..i:nt;iin  |Mt:<iti«in 
will  U"  retpiireij  ai'trr  -tiMTatiiMi. 

Treatment. — Tlu-  d»iormity  >houhl  U-  tn-ati-«i  't»\  niampulation.  .••-•» 
descrilnMl  undi-r  I  lat-i'out  [•.  7oh  and  PaialN-i*  ]•  tils-,  lixation  in  tin* 
op]Hi^itr  vaiii  (••nihTioii.  t«>notomy.  t«*nilon  t  r.tii^plaiitaiion-.  with  arthro- 
fle^<is  of  till*  a^tr.iualu^  and  r>raphtiiil  artii-ulation^.  a^  ili-Mrdii-ii  on  p.  IVJS, 
nn*  e^iMM-ially  u-^-ful  oiieration?.. 

The  .-^111:111  contrartion>  of  th<*  calf  mu*<rl«'-  nott-d  aUive  >hould  Iji* 
tn*atetl  hy  ti-iiotoiny  of  the  tendo-Achilli->.  ni>t  li\  ill-juilued  atteniptM  to 
further  >tn-tch  the  uln*ady  weakened  ttin«al  liganieiitit  (p.  7iN>). 
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ACQUIRED  TALIPES  CALCANEUS,  CALCANEOVALGUS,  -VARUS 

AND  -CAVUS. 

The  severe  paralytic  and  neglected  cases  present  most  difficult  problems 
for  the  orthopaedic  surgeon  (Paralysis,  p.  624).  The  paralysis  of  the  calf 
muscles  permits  the  os  calcis  to  drop  until  it  becomes  in  straight  line  with 
the  leg,  is  markedly  enlarged,  with  shortening  of  the  sole — cavus — ^and 
elevation  of  the  anterior  foot.  If  adductors  or  abductors  are  also  para- 
lyzed, calcaneo valgus  or  calcaneovarus  result  (Fig.  566,  p.  628). 

Treatment. — Prevention  by  manipulation,  stretching,  massage  and 
electricity  is  all  important,  but  if  the  calf  muscles  are  entirely  paralyzed 
and  the  dorsiflexors  active,  deformity  is  certain.  A  high  heel  of  cork 
inside  the  shoe,  or  of  leather  outside,  will  assist  in  improvement 
of  tread  (Fig.  199,  p.  266). 

A  brace  that  will  limit  dorsiflexion  by  a  calcaneus  stop-joint  or  by 
fixed  ankle-joint  is  helpful.^  When  a  calcaneus  stop-joint  is  employed, 
the  strain  of  the  forward  leg-tread  is  very  great  in  walking  and  the  base  of 
the  stirrup  must  be  strongly  forged  so  that  it  shall  extend  backward  into 
the  heel  and  forward  toward  the  balls  of  the  toes. 

Operative  Treatment. — Shortening  of  the  Tendo-Achil- 
lis. —  An  operation  usually  known  as  Willets',  consists  in  dividing  the 
tendo-Achillis  obliquely,  then  shortening,  overlapping  and  suturing  it  while 
the  foot  is  held  in  the  position  of  equinus  after  tenotomy  of  the  dorsiflexors. 
If  the  gastrocnemius  is  entirely  paralyzed  a  transplantation  of  any  active 
available  muscle  should  be  made  to  the  shortened  tendo-Achillis.  An 
arthrodesis  of  the  ankle  and  tarsus,  as  described  on  p.  628,  is  the  better 
operation.  In  valgic  cases  the  transplantation  of  the  tendon  of  the  exten- 
sor longus  hallucis  to  the  periosteum  or  under  surface  of  the  scaphoid 
(p.  632)  will  also  assist.  In  varus  the  tibials  may  be  transferred.  Neuro- 
plasty  may  also  aid  (p.  C36).  Whitman  proposes  a  combination  of  arthro- 
desis, backward  displacement  of  the  calcaneum  and  tendon  shortening  and 
transplantation. 

Calcaneocavus,  Acquired.  —  Jones'  advises  an  operation  in  two 
stages,  one  month  apart.  The  cavus  and  valgus  are  first  corrected  by 
removing  a  wedge  with  base  at  the  dorsal  aspect  of  the  tarsus,  after  divi- 
sion of  the  plantar  fascia.  The  cavus  is  then  forcibly  straightened  and 
fixed  in  a  cast  in  dorsiflexion  in  line  with  the  deformed  calcaneum.  At 
the  second  operation  the  ankle-joint  is  opened  from  behind,  a  wedge  re- 
moved from  astragalus  and  the  tibia  and  fibula  denuded  of  cartilage.  The 
foot  is  brought  to  a  right  angle  and  immobilized  until  union  is  complete, 
then  fixed  with  a  splint  for  a  year.  If  the  gastrocnemius  has  retained 
power,  the  tendo-Achillis  may  be  shortened. 

Calcaneovarus  is  rare,  but  if  present  is  to  be  treated  on  the  same 
general  principles. 

Acquired  calcaneus  from  cicatricial  contraction  may  be  corrected  by 
triangular  flaps  of  skin  cut  from  the  front  of  the  leg,  or  from  the  opposite 
limb  (Fig.  144,  p.  220). 

*  Whitman,  Amer.  Jour.  Orth.  Surg.,  Aug.,  1909,  98. 
>  Jones,  Amer.  Jour.  Orth.  Suig.,  April,  1906,  371. 
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Synonynu:    Talipnt  amiatiut:  rttritrartnl  fiNit ;  linllim-fiHii :  inipn>{ierly  calleij 
nonMlrfumiiiif;  cltih-fiiot. 

A  hiph  arch  is  often  normal,  but  when  oxapcrratod  lieconioH  a  Hource 
of  much  ilisconifort.  A  normal  hiph  arch  may  n>a<lily  )m>  ronv«*rto<i  into  a 
hollow-foot  by  tho  use  of  hiph-hc»<»le«l  sh(»es.  or  by  r\<i's>ivc  mm*  of  the  pan- 
trocnemius  in  |>n>fessional  dancers.  Its  m(»st  serious  ty|M*s  an*  met  with 
in  spastic  cases,  where  the  weipht  is  thntwn  almost  entin'ly  u|)on  the  an- 
terior metatarsal  condyles,  the  toes  standing  upward  almoM  at  npht  anpleii 
to  the  f(K)t. — iMpiinocavuis.  Atrophy  of  the  plantar  tissues  with  tender- 
ness and  painful  callosities  on  the  sole  and  corns  u|H)n  the  t«N*s  will  seriously 
disable  the  suffenT.  Combineti  with  thest*  deformities  will  Ik»  a  contrac- 
tion of  the  calf  muscles,  limited  dorsiflexion  at  the  ankle,  with  the 
consequently  increased  weight  up<m  the  metatarsals  in  walkinp.  I^>ci>- 
motion  will  \io  awkwani  and  painful  and  a  vari«'ty  of  nervi*  symptonia 
rescmblinp  those  of  anterior  metatarsalpia  and  of  il:it-f<Nit  will  W  pn's(*nt. 
The  comlition  may  l)e  a  tom|>orary  one.  es|M^«'i:diy  in  neurotics  after 
sprains.  The  effect  of  a  shortened  tend«»-.\cliillis  as  a  i-au?*'  of  flat-fcMit 
and  |x»s  planus  is  discussed  on  p.  (i*J7. 

The  pastnicnemius  may  also  l)e  contracted  aftrr  a  slipht  and  perhaps 
unrecopnized  anteri<»r  {Mdiomyelitis  or  a  neuriti*!.  Other  e\tn»me  cases  of 
acquinMl  hollow-foot  an*  found  in  paralytic  tali]N*s  rulratieus  in  a«lt»lesiTnts 
and  adults,  when  continued  walkinp  has  carried  thr  {Mtstcrior  os  ralcis  into 
alm(»st  a  straiplit  line  with  the  lep.  the  rontniriioii  uinl  atniphy  of  >ole 
bc»inp  marked  iCalcaneocavus.  and  Spastie  I*araly-i'«.  p.  liUi. 

The  si»-called  tionHleformini;  elub-foot  !•«  rlearly  a  iiu*>nomer.  as  the 
condition  is  both  drfnrniinp  and  disablin::.  The  term  ^lnMild  Ite  applied 
only  to  >Ii^ht  and  t»»riiporary  cax-s  of  talijus  eipiitiiH  avu*  tlm-  to  nerve 
irritation.  >praiii  or  »pa>ii«ity. 

The  i:a'»trorne!niii<  vxiil  \h*  >o  contra<'tf-il  that  thi-  fonf  r.xw  uiih  diffi- 
culty Im'  broiiLiht  !•!  a  riiilit  ani:i»»  with  the  Nl:  ^^h^  ii  km*-  auii  f«Hit  an-  held 
straight.  The  plantar  fa-'iia  Utoiim's  ti  ii-h-  aiiil  ^-iiiii  r.  ai;«l  •ramp-*  and 
pains  in  the  ealt  and  foi>1  an'  eomni«'ii.  tlir  u.ur  i>  avskward  and  the 
patient  ea'^ily  fatii^ind.  The  condition  niay  b-  tni-'aivi-i!  t<>r  iip-Tataroal^ia. 
seiatlea.  in'iiriti<,  rlietiinati<*m  ortistilis.  In  thr  ni.ij"rir\  ..f  ra^-- the  nerve 
element  pnd"niiriate«..  i  »ther  n»sult?*  an*  dor-al  i\:i'it-i.'!i  ii'  ?••»•-.  hatntner- 
t<rs  and  «'«<iii^and  ealh'>itii*s  op|Hi>ite  the  phiii!ar.  ineTa'.ir-al  ar.d  phalan- 
peal   arririilatioii-. 

TrcalmcnI.  In  ynuni:  and  llexible  ra-^*-. -lii^ht  Ui..  t.r  n.:i>  n-^ult  fn»m 
foreil»Ie  !iiaii:i'ij!.i'i.iii.  A  plantar  -|»lint  \\:tli  a«ih«  -i\f  pl.i-!i  r  iir  with  bwckU* 
ainl  >trap»»\ir  tin-  iii::li  in-lep  uiil  a.-^-^i^t.  In  •  ;i-->  I't  pun*  h«»lli»\\-fm»t 
niechatiii-al  -rn-w   prr^-ure  under  eihi-r  i*  ai'MUab!*-  '■'  bn-ak  il««un  the  an-h. 

\VellH'>lal»!i*h»d  ra^i-*  »»f  h«»Ilo\v-fMi.T  wirh  n.jiT  j  ;n!iini  nf  the  ealf 
musrles  will  n-'i'isn*  tenotoniy  «»f  th«»  ten*^*  plaT.t.ir  t.-i  ia.  •  f  !!ie  tendo- 
A'*hillis  anil  I't  the  exten^'or-*  *'i  th<»  t«i»-<.  Af'tr  iii\i-i«»n  "f  all  th«-  <on- 
tracted  plantar  l'a-<ia  and  niu-rles,  (M»werfiil  f««ne  i-vi  r  a  narn»\\  wotHlen 
blork  il'ip.  dr.*)  will  l»e  n-*piinMl  to  hiwer  tin-  an  h  ainl  '*in-tih  the  plantar 
Uhsuc:*.     a  f«Mit  wn*n<h  ( Fip.  t>20.  p.  G^)'  may  lie  n*quin'd  to  give  addi- 
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tional  power.  The  tendo-Achillis  should  not  be  tenotomized  until  the  end 
of  the  operation,  but  should  be  used  as  a  fulcrum  during  manipulations. 
The  ankle  joint  should  be  fixed  in  plaster  until  the  tendo-Achillis  has  united, 
after  which  walking  should  be  encouraged.  Manipulations  and  muscular 
exercises  with  hygienic  and  constitutional  measures  should  follow. 

SUMMARY  OF  TREATMENT  OF  VARIOUS  FORMS  OF  TALIPES. 

1.  Congenital  club-foot  can  be  cured  if  treatment  is  commenced  at 
birth,  since  during  the  first  three  months  the  bones  are  soft  and  pliable. 

Infants,  from  birth  to  the  age  of  walking,  are  treated  by  manipulation 
to  secure  a  flexible  foot,  by  massage,  by  frequently  repeated  and  daily 
increasing  forcible  correction  \iithout  giving  pain,  by  progressive  plaster- 
of-Paris  straightening  until  a  position  the  opposite  of  the  deformed  one  is 
secured,  then  by  retention  apparatus. 

2.  Early  operative  procedures  are  unnecessary  unless  the  foot  is  so 
deformed  that  apparatus  cannot  be  retained,  or  unless  the  parents  are 
unable  or  too  careless  to  give  the  required  attention. 

3.  If  the  foot  cannot  be  placed  easily  and  squarely  upon  the  sole  when 
the  age  of  walking  has  been  reached,  operation  is  essential. 

4.  Simple  tenotomy  of  the  tendo-Achillis  is  applicable  only  to  ver>' 
young  children  or  in  simple  equinus. 

5.  A  large  majority  of  moderately  deformed  feet  in  children  between 
the  ages  pf  one  and  fifteen  can  be  straightened  by  multiple  subcutaneous 
tenotomies  and  fasciotomies,  together  with  powerful  rectification  over  a 
wooden  fulcrum.  Overcorrection  must  be  complete  at  the  time  of  opera- 
tion. Retention,  fixation  and  subsequent  manipulation  with  mechanical 
support  will  complete  the  cure.  The  more  thorough  the  overcorrection  at 
the  time  of  operation,  the  less  will  be  the  danger  of  relapse.  In  neglected 
or  relapsed  feet  in  adolescents  additional  instrumental  leverage  will  be 
required. 

6.  Subcutaneous  sections  heal  more  rapidly  than  open  ones  and  leave 
no  scar. 

7.  Open  section  is  applicable  to  cases  where  the  deformity  of  the  bones 
is  not  serious  but  is  due  to  great  contraction  of  tendons  and  fascia  on  the 
concave  side  of  the  foot. 

8.  Tarsectomy  is  rarely  necessary  under  five  years  of  age  except  in 
especially  rigid  feet  with  great  bony  deformity.  In  neglected  or  relapsed 
cases,  astragalectomy  becomes  the  operation  of  choice  for  ensuring  full 
rectification,  plantigrade  locomotion,  the  avoidance  of  further  relapse,  and 
freedom  from  subsequent  use  of  braces.  Astragalectomy  removes  the 
chief  offending  bone  and  is  simpler  and  better  than  wedge-shaped  exci- 
sion.    If  done  upon  one  foot  only,  it  produces  a  limp. 

9.  Acquired  club-foot,  from  paralysis  or  other  causes,  requires  pro- 
longed gymnastic,  mechanical  and  operative  treatment  (Paralyses  pp.  618 
-626). 

10.  Relapses  are  due  to  incomplete  correction  at  the  time  of  operation, 
to  lack  of  subsequent  supervision  by  the  surgeon  and  his  failure  to  insist 
upon  manipulations  and  prolonged  gymnastic  muscular  exercises,  or  else 
to  the  carelessness  of  parents. 
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^yaofiyrtu:    Wi«ak-/on(;  t|iUiy-root ;  prQiuile«l.  ftUliwtcd*  €ir«it«U  *fr  vmlri^  tooH;  ^ 
«rnk  ankJr:  projeeUfiK  iniirr  uikfo;  lirakeB<k»«ii  mnh;  toJipis  irmlfua. 

h  ttoM  «»iie-fifth  to  one-fourth  of  the  drformitm  of  the  body  prMrtit- 
ing  thptDflplveii  to  the  orthapardir  HurKHm  will  \»  from  wrfthrniHi  urmj 
ftirhcs. 

Caused!  iKrANTiLK.— A  roodttion  of  ahdurtion  of  tbr  anterior  foot 
with  vah  imtu  fmitnuion  of  thr  iM(trm|uUu«  and  •fftphoid  and 

inner  nml*: .    .out  miirkcd  tlattj-iuni'  "f  •^'»'  "'■•b,  i»  roniRKm  in  rhiltj- 

It    may   be  doe  to  ronjopmtal 
fortnatioti.    or   it    r  In 

rirkpta    or    othf*r  -  j 

Impaired  nulntion  nnd  tiiiuirular  wrak- 
fmm,  Wlivn  Uu«  rhild  bo|em»  to  walk, 
a  iiiiehUy  valicie  foot  b  Dormal  until 
lhf»  II       *  ntnJ. 

common 
iu9e  ni  ttcM|ainHi  iiat-foot  b  a  »hort- 
^nnl    rcinrlition    of    thi*    tcniJu-AFliilUa* 
f^fton  diie  to  unrv^roimiMNl  wrvr  irrita- 


rhUdren    or  ntji.     Ttvi?    normal 

foui  ha<»  tw>  t.»  ,  kiv.-ri  at  the  heel,  the 
foot  falb  evenly  ufion  the  icmund  and 
free  motion  in  «enin»fl  at  tlie  anklr> 
Joint.  The  human  race  han  for  cen- 
turieii  been  wearing  ahoea  with  hreU; 
even  the  low  flat  heeb  worn  by  men 
arv  unnatural.  .\ji  the  reauJt  of  this 
^uiiy  iKiMition  from  rhildhood  the 
krornemiuA  anij  siileus  have  ahortciied  and  a  racr  hn^  lieen  fieDduee4l 
with  feet  eamty  ck^veloped  into  flatlen««d   arrbe«.  t    iji  tmt   th« 

exafgeimtion  of  the  weak,  prooated  and  -^  ^'    *  ^  *  fWiu      M    * 

bsels  and  UI-GttiniE  •feoea,  «apecially  in  v  .1    ^ 

Ikrow  the  freight  of  the   bcxly  ttpon   thi'  dkitunur  (iM^t  uk  aik  ahiMUinal 
and  give  an  tnaeeure  foundation,  thua  Inducing  both  pain  and 
\y.    In  tlie  working  claflva,  therefon»,  aiv  fc»und  the  moat  « 
of  (k^formity,  atnce  they  are  not  only  mon?  Mubjevt  to  tbe  ai>ij%^ 
eauaei  but  an^  alao  km  abb  to  adopt  meaaun**  uf  relirl. 
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Fashion  is  the  most  serious  obstacle  to  the  weftring  of  proper  Bhoes. 
Following  the  custom  of  the  Chinese,  a  cramped  unnatural  position  has  been 
forced  to  be  accepted  as  a  thing  of  beauty.  The  supporting  and  propelling 
power  of  the  normal  toes  has  been  entirely  neglected.  Eversion  of  the  feet 
in  walking  is  tlie  position  of  weakness.  The  weight  is  thrown  upon  the 
inner  arch,  the  scaphoid  and  malleolus  ai'e  pressed  out  of  position,  rigidity 
follows  from  improjjer  pressure  on  tarsal  surfaces,  and  pain  and  so-called 
rheumatism  result. 

Barefooted  races  show  the  normal  condition  of  feet  and  the  great 
assistance  ren*lered  by  the  toes  in  locomotion.'  That  the  toes  are  capable 
of  great  prehensile  powers  of  adaptation  is  seen  in  special  cases  where  they 
have  been  devclojied  almost  to  the  dexterity  of  fingers. 

The  foot  has  two  functions:  first,  body  support;  second,  locomotion. 
In  locomotion,  the  final  part  of  the  step  is  accomplished  by  ihe  calf  muscles 
as  the  power,  the  anterior  foot  as  the  fulcrum,  while  the  tibia  and  fibula 
bear  the  body  weight — a  lever  of  the  third  class.  If  the  gastrocnemius 
and  soleus  are  shortened,  as  is  practically  always  the  case  in  flat-foot,  the 
normal  dorsiflexion  of  the  foot  beyond  the  right  angle  (which  is  so  essential 
when  the  rear  font  is  behind  the  body  line)  is  checkeil  by  the  taut  tendo- 
Achillis  and  the  entire  strain  is  brought  upon  the  tarsus  in  an  attempt  to 

supplement  the  limited   ankle   motion. 

J^^^H     In  the  unconscious  effort  to  eompeiisate 
^^^H     for  the  lack  of  ankle-joint  motion  and 
^^^H     to  reiteve  this  strain,  the   whole   limb 
^^^^^     is    everted    and     the    foot    abtluct^d, 
^^^^M     i^low    but   continual  stretching   results 
^^^^M     in  elongation  of  plantar  and   internal 
^^^^H     ligaments  of  astragalus  and  caloaneum 
^^^^H     and  scaphoid,  and    in    weakening    and 
^^^H     stRHrhing  of  the  anterior  and  posterior 
^^     tibial  muscles.    The  usual  dorsal  range 
of  motion  at  the  ankle  should  be  from 
ten     to    twenty     degrees     acut^;     the 
plantar    flexion    fifty  to   sixty   degrees 
obtuse.     In  pronated  feet,  dorsiflexion 
may  apix^ar  to   be   nearly  normal    on   account  of  undue   tarsal   motion, 
but  if  the  foot  is  carried  into  adduction,  and  then  dorsifle.xed,  the  short- 
ening of  the  tendo-Achillis  will  Ix*  very  evident. 

In  acquired  weak-foot  the  activities  of  adolescents,  together  with 
repeated  sprains,  or  the  undue  weight-bearing  of  occupation,  coupled  with 
muscular  weakness  (either  temporarv^  from  illness  or  permanent  from 
pathological  contUtions),  will  often  result  in  slow  ligamentous  elongation 
and  lowering  of  the  normal  internal  arch  (Fig.  641), 

Knock-knee  and  anterior  or  inbowing  legs  will  also  cause  this  deform- 
ity (Fig.  233,  p.  291).  Occupations  that  requiit?  long-continued  standing 
are  worse  than  active  walking,  since  in  the  former  the  weight  is  thrown 
upon  the  ligaments,  while  in  walking  the  muscles  are  constantly  in  use  and 
weight-bearing  is  continually  changed. 

'  HofTuian,  Amer.  Jour.  Ortli.  Surg.,  Oct.,  1905 
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Trai'Matisms. — In  adults  the  most  sovore  fomw  of  tarsitis  am  aren 
after  traumatisniH  or  fracture  of  the  fibula  or  rv})eat4*(l  .sprains.  f*:<|)ocially 
in  gouty  or  rheumatic  individualH,  the  ri^iil  and  painful  variety  sonie- 
times  n^HultiuR  in  total  disability,  (lonorrheal  and  other  infective  proc- 
esses also  rt'sult  in  painful  feet  (Rigid  F(^t.  p.  7().'i). 

Paralysis. — Paralysis  of  the  anterior  and  |H>sterit»r  tibial  musclea 
from  anterior  poliomyelitis  is  a  ver>'  common  cause  of  ihi*  actpiin'd  form  of 
valgic  foot. 

The  Hebrew  and  the  colored  races  have  esjM»ciidly  Hat  arches. 

Flat-foot  is  often  a  cause  for  rejection  of  n^cniits  for  the  army  or  navy. 

Anatomical  Conditions.— The  explanation  of  the  deformity  is  not  diffi- 
cult when  the  u.ses  and  mechanics  of  the  f«M)t  an*  examinetl.  Whitman,' 
liovett  ^  and  others  have  most  elaborately  studied  this  subj(M*t  and  with 
excellent  practical  results.  The  condition  is  often  one  of  disprofMirtion 
between  iMuly  weight  and  the  ability  to  sup}>ort  it.  The  normal  foot  is 
suspended  in  ecpiilibrium  by  the  sling-like  action  of  the  tibialis  anticus  and 
posticus  a.M.si.sted  by  the  extc^nsor  pniprius  halluris  u|M>n  th«*  inner  side, 
while  etpialization  uixm  the  outer  side  is  maintained  by  the  |M*nmeals 
assisted  by  the  outer  U*ndons  of  the  e\tens«>r  lt>ngus  digitonim.  Any 
deficiency  of  jxjwer.  or  exces.sive  action  of  either  <>(  the  opixiMn^  gmufM 
will  tend  to  alter  the  proper  relation  of  weight-U^aring  as  tran.<«mitt4Hl  to 
the  a.stragalus  and  f(M>t  thmugh  the  tibia  and  fibula.  In  thi*  normal  f(M>t 
the  central  tibial  line  .should  fall  betwiH^n  the  .second  and  thinl  ttics;  in  the 
atMlurt«>d.  evrrtetl  or  pn>nated  f<H>t  this  weight  line  may  fall  thnmgh  the 
line  of  the  fir>t  t»M»  or  even  thn»ugh  the  .scaphoid.' 

The  inner  longitudinal  arch  of  the  f<M)t,  wiMi  its  abutments  u{Hin  the 
he4*l  and  upon  the  rondyle  of  the  first  metatarsal  il'ig.  (i4'Ji  i«  *>uppleniented 
by  the  ela>tir  spring  of  the  gn»at  toe  and  is  >tn'nu'th«>nfMl  by  the  plantar 
fascia,  tlie  plantar  Mexors  and  the  stn»ng  plantar  li::aiiieiit«  The  fifth 
m«*tatar>al  Mippitrt^  the  outer  arrh.  and  (he  uhnlt*  iMtTi-r  iHtrdtr  «>f  the  fiMit 
should  nnriiiallv  n->t  upon  tli4>  );rounil.  A*^  t  he  lii:aiiieiit^  \  t'-ld.  th*' artindat- 
im;  ."^urfaei--*  an*  n<>  Imm-i.t  In  >inooth  <ipp<i*i?iiiii  Init  ar^*  tjh*'ti.  \M:h  n•^ul- 
tant  pain  :iii>l  nniseular  rrainp.  Fntni  \\<Mkf-ii<ii  itiii<>rul;tr  p<>uiT.  .-I<>w 
stn»tchin^  <»l"  ralraneal.  a^t  rai:ah»iil  and  -^eaplp'iil  liLMin-rit^  t;ik«"»  plan*  until 
lH>th  astra;:alu*  and  navicular  bones  pnitrudi-  iii\\;i!«ll\  .ki.«i  tin:d!v  pri«jri-t 
M»  as  even  t-i  inipiime  u(Nin  the  gri>und.  tin-  anh  U  lu::  riiT:ri-l\  l.t-t  'i  ig. 
«4i.. 

Th"  IT  IV  "'I  l"i»nt  i»r  weak  ankle  difTer>  fri»in  tht-  :I;i: -I'oi-t  \u  t'*.i>  fael 
that  the  anh  may  iml  U'  I'ltsT'd.  allhoiiirh  thi-  aiit#ri"r  j-art  «•:*  tin-  f.Hit  is 
alnlueTed  aii*i  tiie  inner  iTiailenJu^i  inav  lie  pniiittiti'ti*  The  wi-ak  f«Nit  is 
not    ni'i-e^^a'M;      !:iT.  I»ut   \<  valtiie. 

S\mptoms.  A  \'mni:  rhihi  will  \n*  bn»UL:l.t  t«i  tlii-  i»r?hi'pai''ii»"  *urpM»n 
usuallv  l>er;iu-<"  t  !ji'  :rii»t|»»r  has  notieeii  a  prnji  rth*ij  «•:'  tI:«'  jiint-r  i!ialiei»lus, 
with  ueariiii:  "Ut  «if  tin-  ^hm*s  op}N*.-ite  thi-"  p'-mt  nr  \:p«'i.  rhr  mntr  Uirders. 
lie  ha>  wi-ak  ;inkli->  ami  complains  of  fatiirue  afr*T  •\t!i  a  -h'Tl  walk. 
For  e\aniin:itii»n  .«.u«li  a  child  .•^Inmhl  l»e  ^t^pIH■d  ^^  th:it  fti-t.  :iiikl»"«.  knees, 

'  \\  liitiiKin  1  i  >rth.  >urz  .  lUl  \'a\  .  ji   li»>.'».  rl  m-*! 

'  lini«lfi>r«l  »n«i  I.«ivi»ti.  ihnU.  Sunt .  M  VA  .  I  l.it-f««»t.  j.  «UJ 

'  I>anr.  Traiu.  .\iiirr.  Orth.Sor..  ISli7:  lAivrtl.  Truu.  .\iiirr  iMh.  .Iimm'..  \o1.  viii.  7H. 
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hips  and  back  can  be  carefully  observed, 
tion  of  hips  will  frequently  be  discovered, 
walking,  standing  and  sitting.     Standing 
weight  bearing  upon  the  feet  is  noted,  the 
upon  the  inner  side,  the  out  rolling  of  the 
of  the  foot.     Older  cases  wdll  complain  c 
comfort  and  pain  while  standing,  and  lat< 
pain  in  foot  or  leg  or  thigh  often  attribut 
rium  is  destroyed,  and  the  strain  on  the  poi 
on  the  spine  results  in  most  persistent  bac 
pelvic  disease.     The  pain  will  vary  from  e 
ability,  even  to  the  use  of  crutches  or  to  coi 
discomfort  and  disability  is  not  always  in 


First  Internal  ^^ 

metatarsal    cuneiform 


Internal  sesamoid 
bone 


Fig.  642. — Inner  arch  of  foot  supporterl  by  ciilcaneuin 

formity.  A  low  arch  need  not  necessaril 
the  contrary,  oxtreme  discomfort  may  res 
step.  Tenderiioss  over  the  insertion  of  th 
upon  this  muscle.  Inability  to  dorsiflex  1 
due  to  spastic  or  other  contraction  of  the 
ling  awkward  gait,  especially  in  running, 
everted  feet. 

Though  rest  relieves  pain  it  may  cc 
rising  in  the  morning.  Various  condition! 
rheumatism,  neuralgia,  etc.,  will  ordinari 
ened  arches.^  An  examination  of  old  -^ 
strate  the  habitual  tread.  Dorsiflexion  sh 
and  with  foot  both  adducted  and  abducte 
spasm,  especially  of  the  peroneals,  impair 
perspiration  and  disability,  are  described  i 
tarsalgia,  lateral  curvature  and  stoop  she 

*  Vanderveer,  Jour.  Med.  Soc.,  ^ 
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\n  inipritit  i](  tho  tn*ail  may  br  mjuiif  by  irt>ttin|!  fbn  aali*,  nr  by  fiow* 

«l<'n*«l  ryjalk  or  any  wl 

l*y  lih^TVjitiitn  ujHin       ,  *      .  ' 

Hurh  a  mirror  will  rioaiiy  kIiuw  thr  Hhlteiufd  arpa^  on  thto  sniefl  from  wvJKht 
b«»arinK'  <VtfL.  «44». 

DiaKi^*^^'^     IhaemiKtj^  in  ofi^n  dtfHi^iiH,  aa  ito  many  olln^r  rauw**  «»f 
piutiful   f»H'i  vxiax       Till-  fcy«U?inaUf  '  nf  rvrry  }iainfti' 

inifKirtarit.     Kwii  Irgj**  kiiwn  and  Iki«4  .  'an^iL    Surh  an  i       i 

tion  will  fnH|Uently  reveal  a  lowrivd  arch  or  a  pitinatrd  ronditi^in  and 
«i<  nxuiMfttU*  <»n*»  of  a  down  «llw»r  [w  '  *  j*^*.  Thi*  *  '*  '  I  atnl 
iMivMjnri    «d   llm   f«Mit.    thr    amminl    t:  i    nnil   i* a  '--, 

!  find  rtr  I.  hour 

♦  1  ,  -  .  ..  .  Jynia,  I  ,.  lallaiu- 
mationa,  rtr.,  all  rGi|uin*  mniiidcration. 
Anlrrior  mrt  -         '  '  .A- 

pA,  bikinnuM  !c. 

|CtiiM*rrlH^ul  »'\«f?*uiw-Li!*,  riiniw  atid  niiinn* 
itir»  may  kw  niiHtakrn  for  tint-foot. 
A  filarial  »elf>ftisbi  or  intcrmittHii  daii- 
diration       "  Tlw 

ritfif^    ♦'^^1  -^ni    or 

^ni  wtil   Im*  noird  nndrr   Hiidd 
I 

'*r  -.Mm  i'       In  ntniplr  raam,  a  ruir 

lay    u*  '  lU 

m     i  .-. 

icn*>at  ^irnftil  will  rr»iill  iroiu  radifal 
mi?a«un?s  a*  diM'tiww^l  ,.f,.l.*r  i?;.^ij  r.,..t 

TrralmefiL       Tl  a     •*! 

wtuik-fiMit     rnay   Ir*  m<»    tb«* 

U  HTULAIt,   MKTIUXICAL  aJUl  ontllATlVK 

if  i»#ril<ir.^In  alJ  raMia  il  b  impor-     fvCl!.!^*'  ^**^ 

It  to  ;  fint 

opcr  II i>  ^.    Tb(*  winfKht  olihr  bodv  •boutd  br 

thrtiwn  u|}on  thr  outf*r  bfirtkr  of  thr   fool   and   waikini;  •  .nl  with 

1^  ■  '-  •    * '••  forward  or  rrcn  in  thr  inv^rtinl  and  va.-.     , 

n   ran  \»  Krunnl  bv  hot-air  Imkinx  but   li 


and  I  ti^Mal  mit^lr*  l^ 

llW)  tkXiy 

ollhe  w* 

ever  tbi*  patient  U  barefcmi  or  In  floelcuiKa 
In  very  yotinn  rhildrRn— whr^  ' 


.  l>al  and  n 
rnuat  \m  firr 
•  d  or  VBfir  i  1 


I'Xjwf  if-«i     -jcrrm 
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benefit  will  result  from  massage  of  the  tit 
inversion  and  adduction  with  dorsal  fiexioi 
upon  the  scaphoid  and  astragalus.  As  so< 
plays  may  be  introduced.  Voluntary  addu 
ing  to  a  slipper  by  an  elastic  cord,  a  large 
in  diameter.  Forcible  and  repeated  striki 
by  the  action  of  the  adductors  of  the  foot 
ment  as  a  return  ball  (Fig.  653).  Anothei 
and  adductors  can  be  simply  made  by  a* 
slipper,  a  cord  running  over  a  pulley  whee 
appliance  repeated  contractions  of  the  tibi^ 
in  raising  this  weight,  j 
weight  may  be  used.  In  ; 
gymnasium  the  foot  mj 
circumduction,  and  the  n 
and  diversion  (Gymnasiun 

In  older  cases  the 
voluntary  circular  moven 
increase  the  muscular  mo 
ing  of  the  peroneals  with 
of  the  scaphoid  with  dorj 
an  instructor.  Adductior 
employed.  In  painful  cas 
frequency  current  or  the 
night  shoe  fixing  the  fo- 
sleep  are  useful. '  The  ge 
attention  in  adolescents  ' 
fined  at  school. 

Adhesive  Strappin 
given  by  long  zinc  oxic 
passing  from  the  outer  s 
and  foot,  up  along  the  in 
applied  while  the  foot  is  1 
Mechanical  Treatment.  —  Mechar 
sidered  as  a  temporary  necessity  while  n 
Sloping  Sole. — In  all  cases  of  weak-f( 
important  to  alter  the  tread,  to  throw  tl 
border  of  the  foot  instead  of  the  inner  i 
leather  insole  can  be  made  one-sixteentl 
thicker  than  the  outer  border  by  insertii 
of  the  heel  and  beneath  the  ball  of  the  I 
walk,  this  sloping  sole  is  much  more  ef 
"weak-ankle  supports.''  For  support  of 
a  slight  leather  elevation  of  this  sloping 
inner  arch  to  raise  and  support  the  scap] 
can  be  made  removable  or  can  be  more 
flat  heels,  with  inner  side  prolonged  \h 
shanks,  stiff  counter  prolonged  far  forwai 


Fio.  644. — Tem- 
porary pallor  from 
pressure  on  sole  of 
foot  as  seen 
through  a  glass 
plate  supporting 
the  body.  (Piersol's 
Anatomy.) 
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(utt  t  all  or  «itli 
l.rri  pr«4ci«l«f«l  tm 
iciir'r  •ulr  to  •*■!► 
IMift  t)i«  mrrh. 


along  the   inner  borders  (Fi^.  646)  nn<i  Kloping  outwardly  nrc  esfiential. 
The  great  difficulty  in  curing  thiM  foot  deformity  lien  in  the  averHeneiiM  of 
the  ordinary  girl  to  proi)er  footwear.     Moccasins  or  stniw-soIc<l  MipiierH 
are  better  than  Hhoes  and  may  be  woni  indoors.     Cooke' 
has  devised  a  cast  upon  which  a  «hoc  can  \k*  built  with- 
out a  wooden  last.    The  shoes  should  not  only  s1o)k»  so  a^ 
to  throw  the  tread  upon  the  outer  border  of  the  ftwit.  but 
should  also  iidduct  or  twi.^t  inward  toward  the  median  liiir 
The  gait  is  of  es[>ecial  imiM)rtan(*e.    The  patient  hhmild  not 
toe  out,  but  shouhl   walk  with  feet  stnught  forwanl.  mh! 
when   walking  on  tip-toe  or  on  the  outer  l>onlers  nf  tin- 
feet,  should  t(»e  inward. 

Sole  Plates, — Numerous  sole  plates  have  been  iiivcnt<«l 
of  rubber,  cork,  leather,  celluloid,  aluminum.  ati^A.  v\v 
(Fig.  647).  The  simplest  support  is  made  of  Ix^ veiled  fi«It 
cloth  placed  l>eneath  the  centre  of  the  arch.  It  may  U* 
held  in  position  by  adhesive  straps  <»r  by  attaching  it  to  a 
thin  stiff  leather  insole.  For  cases  requiring  still  stn>ngi»r 
support.  teniiM'md  spring  steel  is  the  most  n»liable.  .\fter 
proi>er  shaping,  rusting  may  U*  delaye<l 
l>y  coating  with  celluloid,  vulcanite,  nickel, 
.silver,  copper  or  japan,  or  by  galvanizing. 
IMiosphor-bronze  and  aluminum  have  not  pn>ven  satisfac- 
tory. Hard-rolled  (lemian  .silver.  eighte<»n  per  cent,  nickel, 
gauge  eighteen,  is  light,  does  not  rust'  and  can  In*  hammered 
to  sha{)e.  Ctcrman  silver  is  n*a«lily  worked  into  f(M>tplat€*s, 
aii<i  may  \x*  fa-shioned  from  simple  outlines  of  the  f(M>t 
without  the  taking  of  a  ca>t.  It  has  also  the  advantage*, 
when  worn,  of  exhibiting  imprints  of  any  faulty  pn^ssun* 
that  nc*eds  to  In*  modified/*  Pnicil  outlinr^  «»f  the  f<Mit 
and  of  the  inner  sIo}m*  of  tlu*  arch.  tak«'n  in  inversion 
both  with  and  without  wrii:ht  iM'arini:.  may  avoi«l  the 
n«'ci»ssity  of  taking  a  plaster  ra-^t. 

Tayl(»r  (U.  T.)  takes  tht*  outline  of  the  f<Mit  and  make> 
the  ji\uH*  in  the  ]>osition  t>f  :i<l(lu<  tion.  in<«4rtini;  a  >trip  of 
>prin;r  >U*i'\  from  i>ne  to  two  nn.  in  tliirkn*"**  atid  fn»m  one 
t»»  f«»ur  f-m.  in  width  from  tlu*  nnddh'  «»f  thi*  h«*el  to  the 
ball,  with  a  >tiff  leather  rountrr  rxtrntlini:  forwaril  to  tin* 
ball.  This  >XtH*\  is  stitched  l»«'tw<i'n  tlw  tuiter  ami  iiin<»r  .Milr.* 
She<'t  n'lluloid  or  pyrolinc  i-*  li*.:ht.  (-onitiirtal»le,  and 
nonHorn»dible.  is  riMidily  rh-anid  ami  .-lichtly  clastir.  It* 
disadvanta^i"*  an*  its  britth-nrss.  thirkni'*-^.  and  lark  of  durability. 
Thickn«v>s  otH'->i\t<'4'nth  of  an  inrh.  on«»-trnth.  an«l  on4>-4>ii:lith  an*  the 
usual  >\iv>.  ('4'lluloid  plates  may  lie  n'ailil\  nioldrd  ov«'r  a  rft.-*t  by 
iioftening  the  sluM-t  in  lM>iling  water,  then  >hapini:  and  t'a^i«'nini:  it  to  the 


Sinucht    |Mi-iti<iri 
ct  innrr  Imr-l  r  r 
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•  ('iM>kr.  Jour,  .\inrr.  Mr<i.  .Kntre  .  1W7.  lOiU 

» .\n»rr  Mini  .  I  Vt  .  VMt7.  .»77;  .\n»er.  Jt>iir.  <  >rih  .<unc 
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Fui,  1147. — A,  fl(»t'f4K»t  support,  with  »pv«rtkl  tbiokn 
(Mlfu«t);  B,  tliiek  felt  clolh  vncUit«eiI  in  iwu  kyert  oj 
uic>kd-pUtc<l  ftecl  siuppurt  (lefl  fcKJt)^   />,  ceUuIoid  arch  *\ 


Piaskr  Casta. — In  funtiing  gypsum 
with  wiiter  to  the  conpisttiiL'y  of  very 
with  cosnioiino  and  ijlaced  in  a  box  oy 
weight  shall  be  borne  upon  the  foot-  ■ 

'Trans.  Am.  Orlh.  Assoc,  xiii,  1002. 
*  Wilson,  Arn.  Mt*d.,  ix,  725;  Ann,  Surg., 
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The  plaster  mixture  is  then  pressed  about  the  foot  until  the  Hides  of 
the  cast  are  a  little  higher  than  the  projectinf^  scaphf>id  ami  aj<trapalus; 
after  hardening,  the  cast  can  l)e  reniove*!  and  hnieanMl  with  cosmctline. 
Fnim  this  mold  a  counter  cast  of  plaster  can  n>atlily  \x*  made  of  the  lower 
half  of  the  f(H)t,  giving  an  excellent  model  U>r  the  mechanic.  If  the  foot  is 
not  sensitive,  this  cast  can  be  shav'ed  away  to  allow  more  pressure  upon  the 
weakened  arch,  but  in  the  majority  of  castas  the  first  plate  should  not  be 
too  high. 

Another  method  is  to  lay  the  oiled  foot  at  right  angles  to  the  leg  with 
its  outer  fat^e  upon  a  chair,  in  plaster  crpam  spread  thickly  u|M>n  cotton 
cloth.  By  raising  the  cloth  an  accurate  mold  of  one-half  of  the  f(M>t  is  made. 
When  hardened  and  its  upper  face  levelled  and  smeared  with  cosmoline, 
fresh  plaster  cream  is  applied  over  the  up|)er  half  of  the  fo<»t.  These  two 
halves  when  bandaged  together  give  an  excellent  mu\  correct  moUl  for  a 
plaster  counter-cast,  which  can  be  marked  for  the  mechanic's  guidance. 
Sometimes  an  inm  mold  upon  which  the  »u*v\  plate  is  hammere<l  is  made 
for  a  particular  case.  If  the  plaster  for  the  counter-ca.st  is  t<»ughened  by 
the  a<lmixture  of  five  per  cent,  of  Portland  cement,  an  in>n  mold  is 
unneces.sary. 

Whitman's  is  pn)bably  the  most  anatomically  accurate  plate,  as  it 
gives  lateral  sup|)ort  on  the  outer  side,  but  is  heavy  and  stiff  and  apt  to 
cause  soreness  if  carried  as  far  forwani  as  the  tip  f>f  the  fifth  metatarsal. 
Such  tenderness  interferes  with  the  mechanical  n»tention  of  the  apparatus, 
the  object  of  which  is  by  leverage  to  throw  the  fcmt  toward  the  outer  si<le 
in  walking.* 

The  majority  of  the  ready-made  flat-f«M>t  .<up|Mirts  are  arche<l  entirply 
too  much  along  the  outer  Iwnler,  throwing  the  fcwit  into  an  unnatural  jnwi- 
tion  which  is  ili.stinctly  injurious.  The  normal  sole  shoultl  n*st  u|M»n  the 
gHMind  throughout  its  entire  outer  Ininier.  Other  foot-plates  of  instni- 
ment  makers  :in»  simply  .•iteel  stiffenings  of  the  sole.  ohvii>uMy  detrimental 
to  musridar  development. 

Holland  half  soles  an<l  Anatomik  and  Sor«».-i-i  K  .»«hin's.  with  heels  ex- 
tending lH>ne:i(h  the  inner  arch,  are  the  most  romfnrtable  of  the  n>»dy-made 
appliances. 

Oi'KHATivK  TuKATMKNT.— Openitive  tn>atment  ft»r  thit-fmit  is  discussed 
under  Hii:i<l  Foot. 

Itl<;il)   .\NI)   PAINFn.   KI.AM<M>T 

Hid*!.  def«»rmed  anil  valgir  flat-foot  due  tn  tnr^iti-  fn»nj  extreme 
yielding:  «»f  the  an-h,  <ir  t«»  traumatism  or  to  rluMiniatir  >:out.  i-  «ifien  im» 
seven*  a>  to  «-!itin-ly  di^abli*  the  patient  and  roni|«»-l  the  u*^*  of  rnitehes. 
The  a*^trai:ahi'«  i«*  partially  di'»l»M-ated  fniiii  the  tal*  aiieiim.  a.-  i-*  also  the 
S4'aph<iid  from  th«'  a^lrai:alu>.  Thes*'  iMine*.  projtM  t  ilowin^aril  •^>  that  a 
large  portion  "if  the  weight  of  the  ImmIv  i-  thn»\\ii  \i]»'U  th«-iii  in  wnlkinK. 
The  arti«'ul:iTion>  of  all  the  tarsal  lx»nes  an*  di'»t«»r:fil  aiiii  tilted;  the 
anteri<»r  part  of  the  fiM>t  i**  thn>wn  outuar«l  mto  po^itiM*  \algU'«  ami  tlie 
H'sult  i*  a  tardus  >o  niurh  defonned  that  it    .-•■••in-  »   riirid   ma>s  of  painful 

'  Whitman.  <>rth.  Sunt .  M  }^\ .  Tn! 
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The  deformity  is  increased  by  the  spasmodic  ^nd  per- 
of  the  peroneals  and  calf  muscles. 

ironic  sprains  and  injuries  of  an  already  weak  foot  may 
condition  and  will  require  the  same  treatment.     This 
)nly  in  adolescents  and  adults. 

sports  offer  but  little  hope  of  relief  in  rigid  foot,  as 

rease  the  pains  by  pressure.    Soft  felt  cushions  beneath 

)r  hair  or  rubber  soles,  the  application  of  cooling  lotions 

night,  high-frequency  current,  hot-air  baking,  massage 

t  as  far  as  possible  of  weight  bearing,  will  give  relief. 

t  refuse  operative  treatment,  a  broad  band  of  adhesive 

)ni  above  the  outer  malleolus  beneath  the  foot  and  up  the 

leg,  during  adduction,  is  of  use,  especially  if  the  tarsus 

additional  plicated  adhesive  strips.    A  gypsum  bandage 

ikle  brace  or  a  sloping  sole  will  also  give  comfort. 

^atment. — (a)  Tenotomy  of  the  peroneals  and  forcible 

is  the  most  hopeful  method  of  cure.    This  forcible  correc- 

)ver  a  narrow  wooden  block  (Fig.  619,  p.  680)  should  be 

le  foot  is  fully  and  freely  flexible  and  all  fibrous  and  bony 

up.     The  force  to  be  applied  ill  youths  is  sometimes 

ief  productive  element  in  the  deformity  is  often  found  in 

the  tendo-.Vchillis,  the  dorsal  flexion  of  the  foot  beyond 

4}ing  thereby  prevented,  as  described  on  p.  698.    Tenot- 

j()-.\cHiLLis  is  the  final  and  important  step  to  overcorrec- 

greatly  in  giving  the  normal  dorsal  flexion  at  the  ankle  and 

lent  strain  upon  the  plantar  tarsal  ligaments.    An  X-ray 

►e  taken  to  determine  if  possible  the  cause  of  the  difficulty. 

it  troublesome  cases  of  rigid  feet  occur  following  tarsal  frac- 

luma.    If  the  X-ray  shows  superabundant  callus  or  exosto- 

d  by  open  oj^ration.    After  overcorrection  the  foot  is  fixed 

in  the  position  of  varus  for  four  weeks,  which  will  relieve 

-continued  and  patient  massage,  active  and  passive  move- 

ular  gymnastic  development  of  the  tibials  must  be  instituteii 

15).    A  supporting  flat-foot  spring  (Fig.  647)  and  sloping 

essary  for  a  long  time.     A  steel  ankle  brace  with  pad  at 

■5  is  useful.     Cireat  rigidity  and  sensitiveness  of  the  tarsus  is 

1  in  arthritis  deformans  in  connection  with  the  same  disease 

jns  of  the  body.     If  we  could  rid  the  medical  profession  of 

the  majority  of  these  painful  rigid  feet  are  due  to  rheuma- 

Id  greatly  benefit  many  sufferers.     These  feet,  restored  to  a 

»n  by  forcible  correction  under  ether,  will  be  relieved  of  pain, 

I'ill  be  improved.     Subsequent  manipulation  and  a  sloping 

the  foot  tread  into  better  normal  line  with  the  leg. 

rtic   valgic   flat-foot  is  treated  by  transplantation  of  a 

muscle  to  the  scaphoid  or  to  the  tendon  of  the  tibialis 

oot  being  held  in  the   meantime  in  a  varus  position  and 

ixed  for  six  weeks  by  plaster  of  Paris  (p.  630). 

EN  DON  OF  THE  TIBIALIS  ANTICU8  Or  of  the  extensor  prr- 

iched  and  sutured  to  the  periosteum  of  the  scap^ 
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Hcuphoid  iiiuy  Ix*  ix^rforuted  ami  the  ten<li>n  rarriiMi  thn>ugh  t)iir<  ii|»eniii»; 
to  be  attarhoil  to  the  |N*noHtcuiii  u|><>n  t)u>  pitintnr  ;*urfa<*4>.  aft4*r  tpnot«»iny 
of  the  toiulo-AchilliH. 

{d)  In  Kovere  caMCH  a  WEiKtE-sHAi*Ki>  kxiisidn  nf  tarsu>  with  htim* 
downward,  or  a  Hcaphoidectoiny  may  \n*  iiiadt*.  the  f<x»t  lieinR  forrihiy 
brought  to  a  nlif^htly  ovcfX'orivct4Ml  |M>sitioii  and  n^taintMl  thoit*  by  a 
fixoil  dnv'winjj  for  six  oroi^ht  week."*,  after  whirh  walking  ujHin  the  ra«t  may 
be  permitted  and  a  rorn»ct  pomtion  .serunMl.  A  \v<Mi>n»-^haixMl  >\'ut*  ran  \n* 
taken  from  the  os  ralris  and  Hcaphoid,  or  thr  ralraiu'iim  may  U'  >awiMl 
thnm^h  and  the  fiM»t  l)n>uf;ht  mon*  nearly  in  line  with  thr  U'^. 

(e)  AKTiiKonKHis  of  the  aKtragalo-s<*aph(iid  ani(*idaii<»n  i**  of  .•^'•rvicc*. 
rombincd  with  transphintation  of  the  tendnn  of  ihr  tibialis  antiru?*.  or 
of  the  extensor  pn)prius  |M>]Iirii4  {MHiiH.* 

(/)  KxcisioN  of  the  H(\\i*H4)n>.  with  Mitun*  of  a>t niiiahis  to  internal 
euniMform.  i!iterfi»n»s  with  the  flexibility  of  fiM»t.  but  thr  foot  i-  niadi* 
stninj^er. 

(7)  Tratimatir  valf^ir  flat-foot,  following  angular  union  of  irartun*  at 
the  h)w*er  |N>rtioii  of  the  fibula  or  tibia,  is  lM>st  in>ated.  aft«*r  an  X-ray 
skia;;ram.  I)y  an  ostkotomy  of  one  or  lM>th  I"}!  lM»iif»s.  with  forrible  o\4*r- 
rormetion  of  the  drfoftnity  and  fixaticm  in  normal  {Mi>ition  for  six  wt^ek;^. 
MaMsage  and  vigon>us  active  and  pa.H«ive  niovem«'nts  uill  \n*  aft«*rwanls 
necensary  for  a  long  time,  together  with  the  tem|M»rary  Mi|i|M»rt  of  a  uteel 
ankle*  bran*  with  pad  at  inner  malleolus  (V\\i.  M7.  p.  <iS«»v 

n.WTAIl    NKlRAMtlA.     n.ANT\lj;i  \ 

Trnilcrn«*s>i.  pain  and  limping  with  nensitivt*  solr  an*  iiu<*  t<i  injury. 
tali)N*s  ravus.  Hat -fool.  hamnM*r-t(N*.  calloHiti«>s  or  i*\iistosi»>. 

Diagnosis  and  removal  of  the  pnMluriiv«»  raus«»  an*  of  pnnii'  im- 
|)«irtan(*e.  InMammation  may  \n*  nMlur<*d  by  wrapping  thr  ff«*t  at  night 
with  hamamclis  «'n(*lo^*d  in  waxe«l  pa|)er  or  oilrd  silk,  or  h\  \\\v  local  um* 
of  ramphor  and  chloral,  etpial  parts.  KubU'r  h«'«*N  and  <>o|c«  and  insid<* 
cork  or  hair  Mih»s  will  n^lieve  fn)m  jar.      Kxo^lo^«•'<  iini>l  U*  rcrnovni 

Painful  S4»lc  is  a  moM  disabling  t*«mdition  in  nI'akh,  ini'Ki(i:\Ti:N?*if»N 
of  T«)Ks.  when*  lht»  weight  of  the  Uidy  is  thn>\%n  uiidul>  upon  the  heads  of 
the  metatar>aN.  ('u>hioniMl  soles  will  ndieve.  but  t«-not4irnii"«  of  the  tendon> 
an»  fn^pjently  th«*  only  |N'rmanent  run?  (IlamnM-r-t ««•«..  p  711'  Sh<N*  pn-s- 
^un*.  rallo.«itic><  and  rorn*«  of  the  solr  (p.  717»  aihi  ::n>aTl\  to  the  pain  anil 
di>eomfort  of  walking  and  sometimes  romphMflx  di*>ablc.  The  H*rvice?» 
of  a  eh'aii  •^killed  ihiniiNidist  on«v  a  month  will  iiive  j;n*ai  lomfort  The 
callosities  an*  pai^'d  or  fileil  away  after  soakini;  with  •^)ap''ud-  <ir  a  car- 
Ixinat4*  of  soila  -^'tlution.  >alirylic  acid  nibU'il  u{h«ii  the  an-a  and  the  part 
pn»t«'ct4»d  from  fririinn  by  adhesive  plaster  White  va«^-liric  or  otlwr  oint- 
nH*nt  applied  iii;:htl\  will  k<'4'p  the  part*  <Miff  ]!a«\  -hm-^  an-  eo-4<ntial  t<» 
pn»vent  nTurnMHc 

WiU.iiTr.il.-    Pliil    .\r:i.l    Sunt  .  i^.l^**.    iNnr.     M.  i    J  .  ir     I  .  h     I'Uls     \ ( 

Siirir     WW     :.>.   \iii.T   Mf«l  .  M:i% .  l*Ni;t:  Jmir     \ii-.'    M.-l     \— ■      I*«li»    I.     M 
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ERYTHROMEL. 

In  neurasthenic  patients,  a  disturb! 
probably  of  vasomotor  origin,  consists  in  j 
feet,  with  swelling,  heat  and  capillary  coi 
Mitchell*  it  is  essentially  a  nervous  disef 
weak  foot  or  metatarsalgia,  or  plantalgia  • 

Rest,  cold  bathing,  change  of  surround 
tomy  are  indicated. 

METATARSALGIA   ANTERIOR 

A  painful  condition  of  the  anterior  p 
duces  great  pain  and  disability,  is  the  co 
or  "  Morton's  toe."  The  pain  is  frequently 
passage  between  the  anterior  heads  of  th 


First  metatarsal  v 


Sesamoid  bones 


Fio.  048. — Anterior  transverse  arch  of  foot,  sliowini 

(Piersol's  Anato 


often  produced,  however,  by  the  yielding 
transverse  arch  of  the  foot,  which  norm 
metatarsal  heads  of  the  first  and  fourth  t 
of  the  nerve  may  be  upon  the  communic 
the  external  plantar  (Fig.  649)  due  to  the 
anterior  portion  of  the  foot  by  tight  or  il 
unknown  in  barefooted  races.     Women  £ 
especially  neurotics  and  those   wearing 
normal  position  is  given  to  the  metatari 
mality  may  be  found  in  any  toe,  but  " 
fourth.    It  may  be  occasioned  by  fractui 
by  exostoses  or  by  plantar  neuritis.     Th 
benumbing  in  character,  but  is  often  int 
the  toe  or  upward  to  the  foot  and  leg  and 
with  flat-foot.     Removal  of  the  shoe  ant 
quiets  the  pain. 

Mechanical  Treatment. — In  these  c 
heeled  shoe  should  be  worn,  sufficiently 

'  Amer,  Jour.  Med.  Sci.,  1878,  Ixxvi. 
'  (joldthwait,  Bost,  Med.  and  Surg.  Jour., 
Aug.  6,  1898;  Jour.  Amer.  Med.  Assoc.,  1910,  Iv 
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f  the  foot.  By  this  plan  nuiny  cases  can  he  completely  relieved. 
t  with  wt^moii,  ho\ve%'er,  to  ii(*c'otnplish  surh  n  result,  jus  they  prc*- 
^  the  pain  rather  thiiti  wenr  that  which  is  considered  an  unbeconi- 
Vlany  cases  are  seen  where  Avomen  become  confirmetl  invalhlis, 
[>er  shoe  or  a  trifling  operation  would  pive  spee<ly  relieL  In 
the  anterior  arch  i^  lin>ken  down,  tVte  sliglit  support  of  a  wool 


w 


luinbricalni 


int.  plAOtar  nt-rv.    ^ 


PWxor  brciviiicliifitonim 
F.xt.  ptftjitar  nerve 

Br.  t*iiib<lucturrruniniidigiti 

Alxlucior  mtQimi  digili 

Flexor  acocsaoriva 

riir.  to  flex,  ccccssorius 

Sup.  br.  cxt.  pljintar  nerve 

Bra,  to  Hex.  brov.  minimi 

digit! 

r>i?«p  br.  ext.  plantar  nervw 

DiRital  branch 

Br».  to  lnl«ra»ci  of  fourth  *pm.a- 

DiKitn]  branch 


1 1 1   ami  IV,  JiimbricalM 


totidti  ttf  rifttit  f«iot  fthowing  tnUTiial  lUiJ   t-xtemal    pluiiiAr  nerv*^  »n4  their  bimncli*'-''. 
(Ficraot's  Anatomy.) 

.•-K-ather  pad  beneath  tlie  second  and  thinl  tuetatarsals,  together 
Htifi'-.solecl,  well-fittintf;  shoe.s,  will  relieve  the  \vaiu.  A  t<.'mporary 
port  to  the  transver.se  arrh  may  be  made  by  fastening  such  a 
I  the  foot  by  adhesive  plaster,  after  wdiich  a  permanent  bevelled 
is  attached  to  the  shoe,  or  a  celluloid,  aluminum  or  steel  plate 
:  a  corrected  plaster  cast  is  used.  A  sole  sloping  outward  will 
/e  relief  in  slight  cases  of  associatetl  flat-foot.  Massage  and 
inovementt?  together  with  improvement  of  the  general  health 
as  in  other  cases  of  npural<iin.     T?cst  of  ihe  foot  and  the  appliea- 


10 


JIALLUX   V 


tion  of  lotioiit;  of  haniamelk  ut  lught 
the  Hole  ami  rorna  will  require  remoi 
p.  717). 

A  similar  neuritic  condition  ma,y 
metjK'arfmls    jn-o    subjected    to    the 
handshukinp. 

Operative  Treatment. — In  cases 
X-rny  having  l>peu  takeu,  nerve  pressi 
heati  of  the  metatarsal  bono  with  a  small ! 
saw  (Fig.  050).     Buue  forceps  are  apt  to« 

deforag 

l)e  tPI 
dons  an 
wound 
and  a  t 
from  a! 
opcratl 
of  the 

HA 

Hf 

a  ilefo! 
turned 
lanx  .s 
angles^ 
It 
fitting 
tho  no 

side     It 
l^OUt      I 

ad  V  ant 
8ure   f) 
!  lie    e: 
dblocs 
In  flam 
hursiti 
condit 
652).     Cont'nued  imtation  antl  neglect 
ostitis,    or    even    caries.      In    a    gouty 
pathologiral  ehan^^es  nre  8uf!iri(»nt  tu  loci 
Treatment. — During  an  inflammatoi 
bed  or  on  crutehct?,  is  of  the  chipf  impoi 
lion.s  or  catiip!a»sma  kaolin,     Callosities 
rally  pared  an<l   any  .suppurating   bursa 
plasters   will    relie%'e    presHure    but    strai 
quently  worn. 

Mechanical  Theatment,--A  light 
with  a  toe-post  elevated  betvveeti  the  first 


Fui.  tViG.  -  MetIl^a^^al  boiiM.  Removal 
of  llie  iJinl-al  hrail  of  thr  Ltunc  rplievei*  prtt^- 
aure  upoa  the  nervp  aihl  narrowti  th*  fool. 


BrXlON, 
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C9^em^  U  ffperUI  «ho«Ni  an?  rniiMnai*U*it  8i!panit4*ly  ttMNi  niorkinits  (iai^jcpr 
or  olhrr)  will  hr  nrquirML  THr  Urn  ttl#r>  nmy  l*r  ofnaxiHl  towartl  iu  tuimuii 
IMMiitioii   by  ailhmiivt*    |itj%»1rr  rairifU    anHiml   u   •thort    »M>lr-plAU*    (iljM*rfl 


I 


P 
P 


lit>n«4iUi  tlM«  aiit4*itor  ftxit,  A  eelluloitl  or  m»ud  splint  applied  at  nlKtit 
okitig  file  UiDffr  side  ol  the  foot,  thp  toe  brinte  drawn  tciward  it  by 
We  planter  or  vlanttr  bajitl.  ml\,  viith  t  .  :  .'  .  tt,  irtukr  M«r\'irr  in 
IU.  A  jmiprr  aboe,  »tnuiEht 
on  the  tniM*r  nitle  ami  HliKblly  iitopinje 
(Mitwar%),  in  eiiM^nUai. 

liaaKCTtOK.^In  »vrrr  eaaiHi.  aflrr 
Xhtt  fliibflidrnn*  uf  ittflammaic»ry  ii>tii|> 
lORM,  an  X^my  ftkiagmm  having  U  *  ^i 
tak^n.  tbe  hrad  of  the  mMatjn>al, 
to|Drtlu*r  with  tin*  rondyli*  of  ibc  plia- 
Imnx,  may  be*  awptiraily  imrrtrd  Tin- 
inriatt'* 

Clin*.    Tin*    Ix 

kffyhnl^  or  t*h^,i,   -.,^    *,^  .^^., 

Atf   liablip   to   f(plinu*r.     The 

loriicuf*  hniluH- 

ibr    Urn*     Atrai;: 

pkaftrr  rant  for  ^our  i/^- 

fcimi  i]«lrotiitnv  in 


i    wtib 


«>  .p.>«.  r  ._ 


-•ttptirally.   withr^rt    •tr.iinair.  m    ik 


ty  of  Om*  fiball  •»!  iiKi*  I 
'.  witb  trnolomv  ai 


uf 


the  tor  will  mmirtiiiM-^  Accuri'  a  fimxj  n«<«iilt. 
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Amputation. — In  extreme  cases  v 
and  excision  of  the  joint  are  advisable, 
protection  of  the  joint  will  be  necessa 
appropriately  treated. 

C.  H.  Mayo  removes  the  head  of 
bursa,  turning  in  the  membrane  as  a  fla 
plasty.* 

Young  has  describcHl  bony  malfor 
of  the  first  metatarsal  that  cause  an 
deformity.^    These  must  be  excised. 


HALLUX 

Hallux  varus  is  the  opposite  of  va 
from  its  fellows,  forming  in-toe  or  pigec 
is  an  accompaniment  of  congenital  tal 
will  soon  correct  the  doformity. 

HALLUX    IIKHDUS   Oil   FLI 

A  pernuuiently  flexed  condition  oj 
with  contraction  of  the  flexor  tendon,  a 
ally  met  with.  The  pain  will  be  throbt 
pressure  from  a  shoe  often  intolerable, 
is  often  seen  in  gouty  subjects  and  will  ; 
treatment,  careful  attention  to  the  Iocs 
of  muscles  from  fiat-foot  or  spastic  par 
traumatism  are  frequent  causes  of  this 

llest,  a  sptu'ially  constructed  shoe 
sole  support  for  associated  flat-foot,  fo 
omy  of  flexor  tendon  and  in  severe  ca 
cat<Ml. 

MKl  Al  AIISUS   VARUS.   OR 

An  angular  deviation  of  the  metat 
is  very  common  in  congeiutal  talipes  ^ 
visible  when  the  foot  is  in  a  shoe.  It 
sion  of  the  anterior  foot  in  infants;  an( 
lescent  foot  over  a  wooden  block  wh 
performed. 

PIGEON 

Pigoon-toe  may  bo  a  form  of  con 
an  inversion  of  toes  or  of  metatarsus 
—in    varic   club-foot,   or   an   accompa: 
at  the  hips. 

'  Ann.  Surg.,  xlviii,  19C 
-  Amer.  Jour.  Orth.  Sui 
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fill  f^xamination  ol  tbr  tuikiKi  child '«  |{ail  unci  AOAloiitiaU  fi»ritu^ 
iioas  lA  leiiMentiAl.  OflMi  thn  invM^nii  fault  will  be  ftninii  to  In*  Uimtoil  in 
tho  mlatcirH  of  t\w  liip. 

Trvat mcnt .  -  Ko nihiu     < i u t w n  r 1 1 
tttretrliinfc  of  l\w  fiH*tmi«niiti*  iip^m  tb«* 
tarsus    aiul    aeptmtr    fumble    iiutvrttnl 
evrrMon  v(  thi*  ftml   iifwiii   th«»  Irn,  irf 
ihir  leg  upon  the  thi^h  au<J  of  the*  '*     * 
upon    thr    tM*lvb*    will    j|i;n*4itly    U  i 
youthful     ruM^.       Vuluntan'     rvu^niid 
rotatory  iinil  i»\*rrwon   nm>^ul«r  niovi- 
mrntu  may  lir  a«Miriatrd  with  |4ny  ii» 
rhildrvn,  liy  iiltar1> 
clHHtir  ronl  a  lar^t* 

ten  inrheA  in  iltainrtr*r  { I  i|:.  fWUt).  Mt  n 
to  cormtituu*  11  "rrtiini  bftlJ '*  whi*n  \hI 
unttirity   kirkinl   tuituanl   by   the    linit^ 

Uit  mi 

foot, 

mttim    ttm    br 

pDrfnrniifil 

many  timr»*  in 

tin*     clay,     «bi> 

evrrtom  i»f  I  lie 

fool,    \e$,    ami 

hip    b  r I n  t 

Muret »l  Vf»l ) 

brouxbt     into 

play.      In     an 

ortbopneilif 

It  y  m  n  a  •  i  u  lu  , 

foot    marhiMW   for   rolafion.   rirrtannbirttun.  pir. 

(p.  235y,  fthoulii  be  f  or    a    rorrl    and 

vrrtftht  tnay  W  umd.      1 iil  •hotiiil  be  lau|(bt 

to  walk   with    fr>rt    9lrai|Ebt    forwanl*  or  utighlly 

i»vi»rlf't|. 

In  tali|)eti  varu».  the  inrrritfi  of  tbr*  anterior 

fcMjt  (tiketataTMia  varu»,  |i.  ~  '  dd  be  forrtbly 

rviTle"d   at    the  time  of  o,^ u.     In  extreme 

and    iierniJitent    inrpriion    at    tbe    lup»   MfHion  ^ 

•y 

in%*cneii  lept  may  b>  •-*• 

""*'  •'.  by 

ailbe- 

-    a 


««#tl  r«raf '>r«  uf  Up  imI  fi«^ 


4*1. 


ritt.llft4 


.A  lJi» 


•(11  ml 
the  1^1 

«ir 

bueklr   optMMdle  the  inner 
attarhed  tu  a  wide  0lrmp  wtui  r 


^  >  .f^  ti 


iliajeimaily  upwarti  akHijs  thr  line 
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HAMMKRi 


t»f  the  sartorius  to  be  fastoiieii  to  niioth^ 
trochanter,  and  attached  to  a  cloae -fit ting 
Another  apparatus  consists  of  a  steel  " 
of  moderate  eversioii  to  a  pelvic?  band»  or 
connected  by  a  strap  or  elastic  above 


H^  V  "- 


.supenuiiaeniry    fingers    (Fig.    655).     The 
may   ext^end    through    several    generation 

Removal  r>f  the  extra  toe  in  infancy 
A  skiagram  will  show  the  bony  relaUotis. 

HAM.MKIMOK    AND  (LAW- FOOT. 

Hammer-toe   eoiKsists  in   the  dorsal  li 
extension  of  the  first  phalanx  of  one  or 
toes  with   shar]>   plantar   flexion    uf   the 
phalanges. 

The  condition  is  sometimes  congeniti 
is  made  worse  by  shoe-wearing. 

(^LAW-FOOT  is  u.sually  accompunied  i) 
cavils  or  hollow  contracted  foot,  and  the  p\ 
walks  awkwardly  and  stiffly  with  no  elas 
of  foot  and  often  with  pain  from  the  pi 
callosities  beneath  the  projecting  heads  t 
metatarsals  and  above  the  toes  (Fig, 
This  deformity  is  rarely  observed  until  the 
year,  after  the  development  of  the  tarsal  a 
found    in    spastic    and    choj-eic    patients. 


^  Uliitiii.rij'H  Orth.  Surg., 
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Conui  ami  ralfto** 


liitt|t«*al 


tendun»  may  be  mbitiikrn  fur  contmrttim  of  tKr  tVxnrs 

jtieH  u|Miii  thi^  iMi\v%  fETviitty  inrman^  the  potn. 

Treatmcfit.— Infiuitile  (Ittforniity  ran  br  run  u  i.%    luat 
adhfMiivf*  pluiiti^r  ^tHpit.      Rcnnivnl  i»f  ihf*  Uif*  At  iht*  mrttr 

I»JUU  •  ri<J  little  .  .      "  ^  'Hr 

lot?  to  nn  tUtiniitium  or  tin  sptini;  the  iMuriurd  toe  bciwvvFr  ran  be  |iariially 

fttroii^hu^ncMl  by  pimaing  ovrr  U 

tut    pliii*tir    H-i'bliing    f>tnip,    or 

Atllu^fiivi*  Htrip,  t.hr  two  i*iuIm  of 

whirh  ttw   cjirrie<l   lietM^oth  t\i»' 

oilier  to^»  to  eiicb  side  of  tbr 

foot.    Ten.  ' 

atiil  flexor 

8trBJp;htemu|(  :  )m\\: 

j^ypMUitt,    Ih    uii  _     :_  ,   ..i,    u- 

Ibo  joint   sntiMofA  am  umiallv 

miMbjipf^n 

irartiHl.    i 

ami  rmertiiici   nn*  Mpful,   but 

amputation  b  pnrfemlib*.  jiubm^qiM n^  mttiiii.tjUtl.iri^  uriil  rmmrultkr  Irmln- 
inic  and  proper  Khoeii  ans  m^wlwL 

tn    rui w-ri>i>T,    %^l  <*ral   ttM**  m  if 

TKNiio-AriitLt.l«  i»  rw«  ;  unior  tbat  Ay 

brought  down  upon  thf*  hr<el  and  prrM»urp  upon  the  antrnur  foot  irliprpd 
(HoUuw-foot,  p.  69.%  8pairtac  Para]y«i>i,  p.  644). 

For  TLSfT  or  uiBATKii  cuAn-nxiT  «pf»  Coojopiiital  lk*firif»nr«ea,  p.  7XL 
Kor  art         '    *  II  ctf  (*him*»4^  IbaIimi'  fwl  nrr  T  "*        I3S,    Tiio. 

genttai  i  one  or  more  lof<a  In  orca^i-  mtemi,  rr^ 

quu*injc  amputation  {ViM.  0A6)« 


«4tvM  Owi^i 


TBXOF.R  tm   PAINH  L   fIRF.f. 
AritModyBb;  Atliaio^Mmitb;  KMfh-tr^tmymawktkL 
A  ttumlMrr  of  lUffen^nt  pallMjIogteat  eooditionj*  may  pnidufv  a  U-mirr 


J^ '       '       (i|xin  (I 

'tnjr  <'UM*d  b> 

or  an  exotttoabi  of  « 
the  plantar  surfan 
will  br  uj»>n  tbe 
an?  b«^  ivveaJetl  } 
from  traumatlMiu 


fior  iir  the  |4antar  ««l^f&n^    Tt 
\r  artion,  but  more  rommon 
.  either  at  the  posterior  part  of 
.M,,-^mjC   J- *- ^rk*.j|      neea*M*«^'-^i'^    ' 
tir  at  thf*  of  the  tend(» 

'  ral  X'lav  r.hAdowgraiis. 
xyddrn  nuii»rular  ariion 


\v  bc»  a 
lOntllU 

r  upttn 
noaibj* 
roaihp 


periiMteum  and  depnoititin  of  new  tiony  matter.  The  inrn>aj«*d  pull  upon 
a  i^ortenn'  — *^^rnemiu«  may  aluo  raune  Arhillodynta.  tXher  fornui  of 
eaJeanral    i  i^^  mil  alio  gtVO  thi^i  result.      In  a  raae  ofaarnrPHj  b%'  the 

au'  powihly  cJEOQMW  mtnettlit *  iv, 

lui<    ,  «r*r  frarttifv  or  raleantal  ep^  ur 

gnNit  Inronvenienre.  Umpinf»  and  pain.     The  bin   wu:  i  the  outer 

ijtie  of  the  foot,  and  mUer  okalini^.  pUy  ur  a  btujc  walk  ai>uiM  ui-«lili*  him  lor 
a  week. 
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MacAlister^s  Anatomy  says  that  the  < 
centre  which  appears  about  the  sixth  fetf 
epiphyseal  crust  which  forms  posteriorly  fr 
and  which  consolidates  about  the  sixteenth 
muscular  action  of  the  powerful  gastrocnei 
or  tear  up  the  periosteum. 

Bursitis — traumatic,  gonorrheal,  infec 
insertion  of  the  tendo-Achillis  will  often  pre 
sensitiveness  and  will  be  very  disabling,  es 
occurs.  Occasionally  an  inflammation  of 
don,  will  occur  from  traumatism  or  from  in 
When  the  pain  is  beneath  the  heel  it  is  soi 
I;  and  the  pain  will  be  located  not  only  in  the 

Needles  may  bo  driven  into  the  calca 
the  patient,  giving  pain  at  each  step  and 

Chafed  heels  from  shoe  friction  will 
disable  an  army  on  the  march.  Frequeni 
ing  powder,  with  protection  by  adhesive  ph 
should  be  cut  away,  asepticized,  dressed  w 
area  protected  from  pressure  by  cotton  or  ^ 
of  shoes  is  helpful. 

Osteomyelitis  and  ostitis  as  the  result 
quently  found  in  children  under  ten.  The 
the  same  as  those  of  acute  osteomyelitis  i 
symptoms  centering  at  the  heel.  The  dia 
is  marked  by  the  violence  of  the  symptoi 
soft  parts  and  bone,  it  is  sometimes  impos 
of  calcaneal  infection  except  by  the  X-rf 

Treatment. — In  osteomyelitis,  imme 
tissue  through  a  lateral  incision  should 
<lis?ased  focus  gouged,  irrigated,  mopped  > 
and  thoroughly  drained.  If  a  sequestrui 
removed  and  a  partial  subperiosteal  rese 
reproduction  may  be  expected  if  the  post 
and  periosteum  is  saved. 

In  cases  of  tender  heel  that  are  onl; 
afforded  by  an  outside  rubber  heel  and  ai 
shaped  to  accommodate  the  tender  plan 
region.     A  cheap  inside  rubber  pad  is  sh< 
1 1  or  belladonna  with  acetanilid,  or  chloral  ; 

',  i  locally  will  relieve  pain. 

';y  Sprain  and  strain  will  be  relieved  by 

sure  and  partial  restriction  of  motion  can 
strapping  (Fig.  495).  Associated  flat-foe 
(p.  70-)). 

Gonorrheal  or  other  exostoses,  as  re' 
away  level  with  the  periosteum,  the  inci 
as  much  as  possible  subsequent  weight 

'  Annals  of  Surjrery,  xlviii,  1908,  763;  J( 
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t\\v  sh(M*.  In  ^onorrhfal  atOiillodynia  tlif  piitimry  iiiff*cti<»n  iiiu*>t  U>  sniijshi 
ami  tn'atvd.  If  cfTu>ion  orriirs,  it  may  In>  a<>pii-at«'il  If  ^ii)>)Hirarii»n  takf- 
placo.  inri>inii  ami  <lraina;:i'  an*  iiiM'c>sar\ . 

Kroiii  (lin*rt  injury,  nr  strain  <ir  partial  nipttin'  •>(  nhn-^.  tin*  ti^nilon 
alx>v('  \\\v  \u*iA  may  iMTonu*  tf>ml<>r  and  painful.  ro|x>iiall\  i-n  motion. 
Ui»st.  a<ili(*>iv('  plar^trr  >trappitiL'  ami.  in  proj^n- -Im-  i-a^-^  u^  p^'im  fixation 
of  aiiklr  will  s|HH»dily  fN>nrtit. 

Sprain  of  th<'  ri..\\  r.vi(i«»  ikmmin.  known  a-  N-nm-  1  ■::  may  <M*rur 
with  or  without  ruptun*  ami  should  1m-  >:milarl\  ttiM'r-i 

If   HI   I'll  UK   «»K    IIIK    IKSnn-Arilll.I.ls  ori»f  llir   •.\^ii;.i-  \»  \||l  <«  o  TUr^. 

it  should  )m>  at  om-f*  ^utimMl  with  rhromiii/rd  nut  aipi  tiif  lix.i  ti\«'d  in  an 
cquiiuis  poHiiiitM  for  four  w<*<'k>.  aft<»r  \\hi«h  -fiitlr  ini^^a^i-  and  muM-uIai 
niovcnK'Ht'*    will    U*    n«'<*<'ssar\ . 

Tarsal  Rxostosics.  -  M\(»- 
toHOs.  or  |H'rio>t<*al  thirkt'iiiii;: 
with  ti*ndinou>  or  ronniM-tiv*'- 
tis^sur  indammattu'v  drpoMt--. 
orrur  also  from  traumati>iii  i  Viu.. 
l»/iSj  or  fnmi  frirtiou  of  ihr  ^h«K-. 
rsjM'rially  upon  thr  l"»K-»l  M  *n 
riiK   I  A  •{••I  ^. 

A  rhan^r  of  sIhm*  fmni  tin* 
latiMl  to  th«'  liuttoiictl  varitMx. 
t>r  r/o  rirxa.  or  thr  intnidurtioii 
of  a  pail  I'f  \\<Mi|  or  fidt  or 
li*athi*r  will  oftrn  n*li«-vr.  Uiih 
Inm  or  cork  IiimU  and  ^olf*;  will  a>>i'«t  If  tlii*  \-ra\  ^h«'\\N  .i  pi»«iiivi' 
projfctioii  that  lia>  fi^M-oiiif'  painful,  it  nia\  !»<>  rhi^lii-il  awa<  .  thr  okin  li.'ili^ 
drawn  a«'id<*  ilurin^  tin*  im-i«>i<in  to  n'li<>\r  tin*  M-afjix  fii«ni  "uhsi'um'nt 
pn*>sun'  I  ri«tii»n  of  tin*  '^Ihm*  o\«»r  an\  i*i  th«"^'  pMim-.  i  -.jui  iall\  in  -oldii*i>> 
on  hmn  niarj-lH-.  i*  \i*r\  <li«al>lini:  an«l  should  !•••  pn-vrnti-.l  \*\  ilaily  r»»lt| 
hathini:.  ili««infiTi  piti  with  alndiol.  |Miwd<'!iM::  ••■  an«»in*ii!^  and  pri»ti'i-tnin 
liv  adhr-i\f  j.la-N-   :i-  ain'adv  iliwi-riU-d 


>•-.  ...H    r 


<<)ii\s    n.wrs..  \\h  i  \ii«)Nirii> 

t'««in*  .iiitl  ialli»''itif»  an*  tho  liaiii*  of  all  i  lidi-tiM? .  ih^turtni  tm--.  <«pasti(* 
and  ••th»T  di^'a"»«*s  «»f  tin*  fift.  or  of  an>  patn-nt  roiii|icllrd  to  wrar  appa- 
ratu>.  loimJUL'  tir*i  a*  a  rallo-ity  from  miHlrtafi-  nii»r!niit<*nf  pn^v-iin*  of 
thf  •.Ihm*  upt»n  till*  upward  i:n>wth  of  fpiihi-lial  nlN  f:«»ni  ih*-  papillarx 
layi'r.  a  r»inr-'.!ia|i«-d  ma«»««  ni  hard«>m>d  Ti«.-ii»-,  •li'-.i-inati-.i  a-  tin*  "pin." 
pn'>'M--:  upi»n  tin*  •M'n^itur  papilla*  Itcrifath.  « .lu-iti;:  r\.pM-iN'  pain  and  «ift«»ii 
t'ntin*l\  •li'^aMiTi::  tlw  patirnt  without  tin-  lau-^*  Nin-^'  ri'fii::iii/.«Ml.  Tin* 
pain  from  thi«>  pn*«->un'  may  Im>  loratiMl  at  thf  >|if<ial  point.  i>!  may  radiati* 
to  uth«*r  niT\r  tilani«*nt.<..  iiiviiii:  lain-inaiini!  iM-ural:;^  p.iin-  mo**  .•^'vvn*  in 
rhiirart«'r  \trophy  of  roniirrtivt*  ti*»u<'  follows  and  a  huroal  ru>hi4iti 
!*<un«»ti nil's  fi»rnis.  roniifM*tiiii;  »»v«»n  with  a  joint dmniou  .p    711'. 

\  -mall  {t<*rfi>ratin^  iilc«»r  may  U»  mi-takrn  f^t  a  t**n\.  t»-.|i«Tiall\  wlim 
thi'  rdi3"*  :in»  thirkrnrd. 
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Treatment. — A  properly  fitting  shoe  L 
corns  cannot  be  cured  if  pressure  is  contii 
obtained  by  soaking  the  area  in  hot  soapsi 
of  soda  or  liquor  potassae,  and  then  pari 
hardened  epithelium  with  com  file  or  sm 
com  plaster  or  covering  of  adhesive  plai 
protection  against  friction.  Carbolated  \^ 
under  gauze  or  waxed  paper  is  the  simplest 
ing  application.  The  hardened  tissue  can 
saturated  solution  of  salicylic  acid  appliec 
the  apex  of  corn  can  be  lifted  from  its  bee 
cylic  acid  in  collodion  is  also  useful  if  appli 
carbolic  acid  applied  to  the  centre  of  the  ( 
If  blood  is  accidentally  drawn  in  paring, 
infected  and  sterile  gauze  or  adhesive  plas 
sclerosis  or  diabetes  extreme  asepsis  is 
tion  of  a  skilful,  clean  chiropodist  is  as  ess 
feet  as  is  a  dentist  for  the  teeth.  Infiamn 
i-est  and  hamameUs  or  boiic-acid  applicat 
If  a  bursitis  develops  beneath  the  corn,  th 
and  cataplasma  kaolin  or  flaxseed-meal  pc 
solution,  1:1000,  the  sac  opened  and  ext 
should  be  closed  by  suture. 

Callosities  upon  the  sole  or  at  poin 
the  source  of  great  suffering,  the  pain  j 
patient  does  not  discover  the  cause.  The 
should  be  persistently  employed.  A  cracl 
gives  intense  suffering,  the  pain  at  night  b< 
that  will  banish  sleep.  The  hard  edges  ( 
poultices,  then  pared  away  and  a  free  ap 
cotton  held  in  place  with  a  large  pad  of 
packed  each  morning  between  the  stocki 
point  of  apparatus  will  lessen  pain  and  ) 
10  per  cent,  solution  in  gutta  percha,  or 
dion,  are  also  remedial.     Silver  nitrate,  io 

Soft  corns  l^etween  the  toes  are  th 
of  the  epithelium,  and  give  rise  to  mu 
relieved  by  removing  all  the  loose  epithe 
with  a  twenty-grain  solution  of  copper  si 
toes  with  cotton  or  wool.  Carbolated  or  s 
ur  carbolated  petrolatum  will  give  much 

PKRONKAL   TENDON 

The  ])er(>neHl  tendon  may  \ye  thrown 
by  violent  muscular  action,  or  by  a  slo 
Occasionally  the  ])osterior  tibial  tendon 
cases  the  pain  and  disability  are  positiv 

In  acute  injury  the  tendon  should  \ 
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poHition  by  chroinicized  f(ut.  a  flap  of  fasri.H  U>in)r  .*il^i  stitrli«M|  arniH^  us 
an  additional  bridf^  of  Htn*n|^h. 

In  habitual  displact^nirnt,  if  a  bratv  is  not  nM{iunMl  by  r<ir\ist4»nt 
deformities,  a  similar  o{H>ration  may  Im*  )M*rform«Ml.  Thi-  fiN>t  s)if>ul«l  Im» 
fixed  in  ovt'rcorn»rtion  for  six  weeks.  fnllo\v«Ml  b\  iiHMl«*rat4'  ^ymnii-ntir 
exereises. 

I'KHONKAI.   TKNOSVNOVrriS 

A  strain  of  the  |H*roneal  tendon  a-  it  pa.-s«'>  U«luii«l  ihr  initiT  inall«*tilu> 

may  Ix*  f<illo\v«Ml  by  a  painful  tenosynovitis. 

This  accident  mav  l)t»  ndieve<l  bv  n*>\  an«l  bv  ti\ati«»h  •  f  thi'  anklf  in 
• .  .  *  .  *  .       .  . 

an  everted  po>ilion.     The  pain  and  disability.  Iiowrvrr.  an-  apt  t^i  n'turii 

on  slight  provocation  and  U^eome  a  s<ium>  of  much  antmxanci*  t<i  the  patifui. 

After  the  subsidenee  of  the  intlammatnry  symplimis.  the  h«»«'|  and  sole 

of  the  sh<M»  shoidd  Ik*  raised  nn  the  outer  >id«*,  t«»  n*la\  th«-  terujini  ni  \\  ilkini!. 


IN<;U()\VN    NAII. 

In^rowini:  nail  is  a  m<»st  painful  condition  ami  ii  Ion;:  i-mitinui'd  may 
HO  demoralize*  the  nervous  svHtoni  that  it  will  take  inoiith.'*  to  n*<«ton'  the 
normal  tone  after  o|)eration. 

The  condition  is  UHually  prinluced  fnun  sIkm*  pn»s?*un»  u|w»n  a  nail. 
UHually  of  the  first  toe*,  that  ha^  Ixmmi  improfterly  cut  back  at  the  anKh>>. 
Nails  shfMild  always  )m*  trimmed  straight  acn>ss.  The  lateral  ed^ce  of  tin* 
nail  pn's>in^  u|M>n  the  M>nsitive  nerves*  in  the  granulation  tis.<»ue  f!ive<«  e\<pii- 
site  pain. 

Treatment.  When  the  nail  first  pri»>s««s  it  tuay  In*  weakened  at  llw 
«tMitn'  by  scraping  and  the  e<lp»s  raised  by  the  dady  in«<»rtion  of  »  bit  of 
iMttton  pusheil  ill  with  a  llatteiuMl  end  of  win*  or  pn»U*.  tlu<'  elevating!  |M»w-er 
heinfc  continued  until  the  whole  sid<*  of  the  nail  i>  lifted  and  the  nsiil  niadi* 
Hat  latiTally.  Pain  may  U'  lesMMied  by  c(»caine  or  li<{uid  carlMilir  acid,  tin* 
latter  In-iny  an  evi-t'llent  analp*sic.  Red  o\ide  of  nien-ury  and  orthof«»rni 
an*  of  slight  but  unci-rtain  value  tu«  lonu  a>  the  arched  edi^c  of  the  nail  eon- 
tinuou<«ly  irritat<VH  the  granulations.  Various  dt'xi*-*''^  have  lie«Mi  contrivi»d 
for  forcin;;  back  the  trranulation  tissue  from  the  nail  \  Hinall  |i»n):itu<Iinal 
pa<l.  with  a«llie."«ive  plaster  strip,  or  a  silvt-r  win*  «aineil  und'-r  each  conH-t 
ami  side  as  a  bridle  and  n*tained  on  the  d<»r>um  of  tli*-  ttn-  with  atlhenve 
pizifiter  i»r  metal  clanl|»^.  an*  soni<-times  helpful  but  are  painful  un«ler  ^h«le 
pn»s>un*. 

Operation.  (>|x»raiive  pnufdun's  an*  the  tu«»*t  ^ati««fact«iry  Om*  or 
both  l><»rile!>  or  the  entin*  nail  may  n*4piin'  n'lnoN  al  In  thddn'n  K**neral 
anesthesia  i-*  advi-^able.  but  in  ad«»les<-ent-'  the  lo.-J  H-i|iif«t  ratnui  nntl 
infiltration  methiMl  is  pn'ferable  ip.  *JI  Th«*  toe  i«  -Hurniunded  with  a 
rublM*r  band  and  a  sterile  I  jn-r  n*nt.  solution  **(  i»m  ;im«'.  emaitie  or  stiivaiiic 
injectetl  with  hy|MHlermir.  thonmi^hly  infiltraini;:  the  miIi-s  and  dorsum  of 
the  Uh'.  In  a  few  minutes  the  def<»niied  nail  tnav  U'  slit  back  far  lM»yond 
th(*  nuitrix  and  the  entin*  lateral  ox'erridin^  nia-vn  ttf  infiltrate«l  tissuf*  and 
tiM*  f^ranulatioiLH  cut  away.    If  Utth  sides  of  the  nail  an*  di.si*aj4ed  it  is  lietter 


CONGENITAL   MALFORMAT 

C!oNGENiTAL  malformations  of  the  j 
GENITAL  i>isL(>CATioNs,  but  as  a  TuJe  thi 
formation  of  one  or  both  of  the  bones  w 


CONGENITAL  !^IALFOH\lATION  Wr 

This  deformation  is  rharacterized  b 
upper  end  of  the  feniiir  upon  the  ilium 
of  the  acetabulum  and   of  the  head  a 


^^m    ^ 

H  1 

Fi...  Cw-SS.      liuuL 


...^.  : .<';.;«-;jklJOO  ttl 


Fortunately,  the  condition  exists  in  only 
Eighty-five  to  90  per  cent,  of  the  cases  c 
is  less  frequent  than  single  in  the  pro  port 
ous  and  more  difficult  to  reduce. 
46 


CHAPTKU   XXIX 

OONGENITAl-  MALR)RMAT!"V^   mK  THK  JOINTS. 

I  >Dfl  of  ih«  jM.ij  .   .It     t  uaUv  dr4rri^j(*>d  A*  cow* 
L  w  A  rule  tjK  .[i-i'>Lati -n  u  the  rtwiJt  of  »  ituU- 

farnmlioo  of  one  or  boUi  af  ilu!  boaM  whirli  eoler  into  the  AftlrulAtliiiL 

rONCiKNlTAI.  MAI^FORMATION  WH'II  IMSlXM  AHON  f)P  TIIK  Illf 

This  ticffknnatioii  U  chiuiicUfnjpcsi  by  n  fnmt«r  or  ie«»  mobilitv  <1  thi* 
upprr  emi  iif  the  femur  upiio  the  ilium  anil  U  ituUly  a  mAlfurmi  h 

of  ill©  nrrlahulum  «n<l  of  thf»  head  and  tierk  of  the  femur  ilu:    «►♦♦• 


n  of  I  per  cent,  of  biftltt. 
0i\n.     OouUe  dkbcatioB 
lefl^  frequent  r  3e  In  the  pni|Kirtiuo  of  one  to  twv,  hot  it  nioii*  leri* 

and  more  diliit  un  i«r  reduo*. 
4t  711 
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k 


Detcriptmn  aitd  Pailiolocy*— Tlv  Accompatniog  nldAgimtD  (Hg,  660) 
ahown  thnl    the  upper  Imrder  tif  the  ftcetAbulum  m  a  ahehiJif;  «iirfac« 

Ifiartcaii  of     -    '  ■  ■    -'    i      -         .      _.    .k.-   I-     j   ^^  ,1,^  fi»njur 

rru'iiihiu  *ti  II  IV*  I  ciivUy 

^5*  lie  Ukcnird  to  l)u    .  ,  ,  ,     i   bi   n 

saucer  pUeed  on  edgD,  mtlM^r  than  la  a  cup.  Iknh  mujicular  action  and 
wtnjcht  In  jt  '  '  '        ifry  Uie  !       '     '  'hie  buiie  upwar* 

the  Ilium.  ahciw  '  i  of  the  f»on«»  *i' 

or  «linuriiitivf'  nnti  iiw  fii^rk  i«hiirtenetj»  malfortned  or  tui  i^.  Obi/. 

Bhadowi;raiii»  u^aALly  dliow-  not  only  a  ileformation  c^  the  i — .  .  i^,  062), 
but  alAo  itfi  ohtu«e  anjcle  with  the  »haft«  re«rnil)lin|e  mxa  valga.  An 
ari  I  hrn<l  pn-'^Niris;  on  i)\^  pla?»tle  aeetabular  rool  may  ptvvenl  ha 

d*  lit  and  {xrniit  iliji|iK*ati^»n, 


fiiiiiifn^ 


At  hinh  the  nialformatinna  nf  af^^ 
exbt.  but  are  ttmtallv  unti'^oocniaM).     A 

cnmps  upwartL      ihc  up|irr  nni  ol  ihr  nii- 
Upper -^-•^-•'-  -••^••t*heii  and  the  liicauiienlum  u 
the  r  it  niay  be  aNrnt  at  birth, 

walk  tlu: 
rapnule  an 

the  donium  of  the  liium 
Cit)r<l  by  fihmuj  Ximuv  -  - 
iihortrn  to  aenimmrMi 
M  maintained  in  double  dt  -  h\ 

luent  marked  ford.>  -<}|). 


head  and 
lar  pon*er  it. 


\\ 


ihe 


or 
to 


eup  heeoiT. 
-Tient.     1 

I  10  and  • 
A  t'i>rH*rti  uUing  of  the  peUi*«  %^ 
In    4infle   dijJoeationi  the  pr^ 
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is  tilted  laterally  and  the  adductors,  the  fa 
are  shortened,  while  the  obiunitors  and  ge 
Positions. — The  head  of  the  femur  u 
more  rare  formn  are  the  anterior  {Fig, 
ment  of  uiusrle.s  iiiul  of  equilibrium  takes  pi 
with  this  deformity  walk  with  only  a  mo 
may  even  perform  heavy  labor  as  porters,  1 


Fig.  G(i3«  —  Sec<»»iiary  pos^itiou  of  heiid  nf  fefflur  in  -^^ 

to  the  fact  that  the  female  sex  is  higher 
AUin  explainn  that  the  femurs,  being 
therefore  more  obliquely  placed  in  the  ut 
upward  displacement  and  absorption  of  a 

Lack  of  AMNIOTIC  FLUID    Or    BANDS    < 

also  act  as  causes.  Many  theories  ha^ 
rational  one  indicates  an  error  in  develc 
stituents  of  the  joint  (Fig,  666). 

Arrested  or  perverted  develops 
oi  control  over  the  i>rocess  or  to  some  lo< 
traumatic  and  musculo-nervous  theori* 
as   plausible,    but    none   ane   positive. 


»  Nichols,  Trans.  Amer.  Orth. 
'  Allis,  Trans.  Ainer.  Surg.  Asi 
'  Arnrr,  Jour.  Orth,  Stirg.,  Fel 


J 
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iDfluenri*  in  thi*  |iroiluriUm  o(  iJua  delect^  aa  ktm  been  noted  in  n  numtii*r 
iriKtuiK^r^M,  Violent  traction  hy  a  blunt  hook  xin  iW  (Ir^nl  ihixlui  thinng 
parturition  may  pnHJure  a  tnie  rliidiir«(ii}ti  that 
maLpc»  notioe  ut  birth,  and  ia  Uti-r  fifnciuiinaioil 
conj5i«ni4{il    /ilthtiuj^h  r.^nlly  Ir.. 

Symploms  aiul  Dlacno«i^  maininatinn  the 

rhilii  nhoulil  \m  nakcnL     Frv<iui!ntiy  the  i*hi)rl*»mhi.'  i 
nat  noticed  and  may  cv«n  not  r^Ut  until  the  rhiM 
tx^pdnii  to  walk,  at  which  lime  proareanvc  limp  appear^ 
f»  *  ■  '  ■  "        \n 

|K»3iiition  Hiich  akiovr  a  line  drawn  irom  iht*  tuticronity 

uf  the  bichiuni  to  the  anterior  euticrior  itpinrMiti  prLin^nM 

-X^Ut«m*»  liJic — (Knt.  :tfJC>.  p.  3:1!).  llie  ih«rt4-ninn 


and  atrophy  of  t 
femoral  fold  and 
Ufiually  Hutfieicntly  'i 
••f   tlu*    X-my.      Til 
init^ile  ihr  femond  ^ 
¥nca»  n  af  t) 

be  *ii  f    in   it- 


I 


p.  310).    KaHy  hiT*'' 
about  the  juinl,  a- 
paUy  will  fJLxr  tkH\:\ 


'W  nato* 
I  •  "Mrt  *  arc 
,  even  wiihuui  the  aiil 
•— ^'ion   of   thi'   ^f  Jill 
in  will  lie  full!  I 
while  tho  be«4l  '    > 
i»r    upwiufd    posit  1   I 
«*;»j«'riiilly   if   the   tlu;  I. 
i*  hy|irrextcnded  or  f 
tat  I'd,       III    a    ituii»>r,i 
uf    vmm*n    tiw    li 
be  moved  on  tJi 
In    double    nialfurma 
lion/i     (Kig.    668),    f^^ 
symptom  A   alreiv  i 
ittAted  will  npjir 

tlw!  waddlinit  ii 

put  and  th«  extfrme 
UirdoM,  lofBiJier  with 
wideninf  of  perinruni 
tuid  undue  mobility  of 
tli«  hradd.  In  *ttM*-  ^ttXTiiiSIIpli' 
aided    malformat 

t.     'rdoMia  Iffla  u^£^  <Jtii^)-     Tb«  X-ray 

ii-^HtMD  the  poaition  <^f  the  head  Ytry 

fully,  but  aewraJ  shad-  at  tisffrivnt 

an^e»  and  pu«ittiinfl  oi  .  ->Kiuld  be 

taJorn.      Oon^mttaJ    mMlUr  appcmr 

e«rly;  eoxn  van  Ute.     In  tnc  latter  concfi- 

tkm   a  akiaicram  will   drfimtrly  thorn  the 

rightHinicU"  n  of  the  nrrk  iKi|t.  ^7. 

-<»  will  ahow  rijciditj.  ...  ,  .*oc  of  mobtlitv  •^'-^-innp 

]  limb  and  pain  (p.  464).    Obaeufelnf  riiil 

V  of  ioi<  '  ^pa  dkOumun  ol 


Caitormji  ?*ij|lf?  .fwumai  kh 


i'ru  ,  l'.«^- 
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Ftti.  OM 


.^Poorly  developed  «>dm*lform. 


Vi* 


I  ^,.7.-1  pvvunl  4].\oc«t^"»  "»  ^^^ 


i 

J 


TllKATMBNT, 


W 


the  nerk  unci  i;r»ilmf!«i  of  loromotton.    The  lordoM  oi  IttmlMr  flfsinal 
r Aries  w^Ul  kHow  riipdily  cif  Hpliie  <(i.  407),  with  hi|i«  iitialTf«rtiHL 

Trcttment.— (I)    Kxt<*'tMkm   Uy  Dfdght   ami   :    »'  •     (n)   rtir^*-     •  f\ 
lippamtuifi;  (nij  fordbie  iinini*tiiAte  inani]mlati%*e  :  ,  (iv)  nt*  1 

redurti'iu;  (v)  ojn»n  o|j«*rtttiim. 

I.  Extpnaion    by  weight   anil   pulley. —  OintinutHj^    -rrtMijc 
t^xu^riJiicjii  for  montbji  ur  yi*ar»,  fUlowiHl  hy  elTortA  al  f«tturtti»D,  ha%*r  brfti 

ri(.Hi  for  half  a  ct^titur}*  ami  tii  a  few  cwacn 
ith  giKiii  n^ulu,  iy»  in  HurkiuLiyiU*r  HmwnV 

nU  who  hav. 

intmeiibti*  nrtlucuuii;  and  la  of  u»k  jibm  a^  a 

prctiminury  In  manir    •  *'  "' — '  rr-ori?  in 
cMuea  over  I**!!  or  lw< 

II.  C  o  r  j*i»  t  «  •  jH^lvir 
pportti  art!  cff  sooi-  _^  .  partir- 
arly  for  aiiult  raf«a  (Fig.  ;I92,  p.  V^}, 

III.  Forcible  immediate  mnni- 
p  u  1  a  1 1  %'  e   r  e  •!  « **  1 1  o  II ,  ^ —  This  mrlhod, 

vocatefl  by  Br  nnil  Ptwl,  nvnpttema* 

hy  Pari,  ni. .  ,.  ^  -i.lanjDed  by  Lorrai, 
\uLB  efltablUbed  iti«  pcMiiUoti  in  tbr  turirry  of 
\  i^o^.    Iflliei'N  ^'V     '  fomiily 

dingtMiHiHl  ,,  'n  of  a 

i»iight   departUR'   frtun    t  i  -!> 

would  probably  be  eal^^ ,   —  .i  ,,  ..uuii 

would  lie  tliffirult,  an  rreti  in  tho  tirwtiom 
the    ttcet   ■  would   be   found  ilefeetive 

with  a  lit  H  aUive  ihr  mirmsl  ^M'ket. 

Aiit  nm  MAMrvLATivic  Ht 

Ttte    operation    ithinild    not    be   .,..^  .  ..«^  n 

for»  two  yeam  of  agr.     Tlie  thin!  yrar  it 

'  from  three  to  m\ 

tinti!    thrw!   yen  > 

with,  and 

-  nrtiim  in 


when  diApem  ran   Ite  il 
#l9o  from  tite  fai*t  that 

n  Huffirient   t«j   aAiKt 
Hiity.       ' 
that  altb 

'  yet  that  fuortiouai 

M ■     'I'-iftW    illtr 


in  I 


911 

tie 


iK.tm    k^t^>     ^f* 


.«*^  Nrf  p^K  Iw 


in  > 
It 
i 

rlfdi.     l><nitilr  m. 
attainat4e  aft  ^ 
at    rrdrrHrtriiL 


nuiem  up  I 


•nil  AR 


«»|  ten  or  cirwn  ytmn  (Fiic.  ilTl)), 


The 


Trmm.  Aimt.  OmIi.  A«mc.»  IWI*  .1«» 
*  %mrr  Jour.  OMk  HiMi-t  B,  21»-38A 


Boie^llid  aaddM*  Jmif 


\rr 
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of  the  t  rorhanteric  and  other  muscles 
important  factors  in  det-ennining  the 
Rigidity  or  ankylosis  is  likely  to  follow 
have  developed  too  high  a  graile  of  inflam] 

The  immediate  replacement  of  the 
under  complete  anesthesia  Is  a  method 
requires  excellent  judgment  of  the  surgeon 
an<l  in  the  wise  enn)loyment  of  force  in  h 
often  resulted  in  accident.  In  double  disi 
able  after  the  age  of  neven  or  eight  but  in 


Fiu.  600. — Stncle  diNlocatinn  nf  litp.    LotdoM*  moderal 

angular  wooden  block  four  by  five  by  nine 
square  sand  bag,  a  low  stool,  skeins  of  w 
673)  and  (Fig.  44S,  p.  494)  sheets,  cott 
tenotomes  (Fig.  584,  p.  646).  The  who 
case  tenotomy  becomes  necessary  or  in 
Four  assistants  are  needed,  one  for  ether,  ( 
traction  and  another  to  make  counter  trac' 
forcible  induction  is  accomplished  by  f 
extension,  the  limb  is  fixed  in  extenai< 
massage   and   development   of   muscles. 


•  Anipr.  Jniir.  Hrih.  Surg,,  UK)7»  v.  No^ 
'  Willurri,  liimii«di:ite  Foreihlc  Re<liictk 


RUiCIBl.i:  IMMKUIATK   ltKl>rcTl:iX.  7» 

UiTK^nt,  frcquf^nUy  n^ult^  in  an  anterior  upwanl  TfeANArtMrriMii  rmtlnfr  Ihmn 
in  rpdurtion  ' 

(6)  11i<^  meihcMJ  of  Uirsnx  U  InctimHfUy  ibnnmlcuitM  M(KMilf*««  (ua* 
btuti|:i«Q>  «iiicD  it  it  only  iipp«rrntly  lilnailk»n  k»C4iu»  cif  tbi!  fA4*t  tbjit  the 
profuM?  hemorrhui^  cnuied  by  tearinit  all  (be  [jprtiinleiibir  mu^NrlM  And 
HtructurfM,  U  runreaM  from  view  b-nr«ith  thr  ^ik^n. 


r>  Viitli  •lM«rf#iti^  mhI  y»PHfc.»  •^  k^«. 


The  pfi>r9€lur9  r«m*i«u  in  (I)  furrililr  ftMuriloti:  (2)  fc»rcibie  byper- 
indoit:  uM  fiiirihl'                   ti^n  b«ckw  <  hk  Irmrticm  dow&- 

want,  horiiiuitiil  t\^  :.     .. .      j  fcireibk  ahti .  :  a  wckmIpq  fulrrun 

or  nifiBBOii*!  fiji;  (6)  foirible  niCatiaci  of  the  frmftml  ht*a«i  to  mlAfiei*  ifae 
■D<  '  ii  rouip 

Hc^;  .<tcttor 

kl  ibe  ttHiduui  liiterai  lim*;  {hy   viii  i  leAriBf 

topfodocv  a  nocJfict;  (0)  mMma^  to* ^  —  .,  ^^  -Uua, 


fl»vK  Aaar.  ttnl..  Anf.  fll  tVH 


1.  Forcible  a  b  rl  u  c  t  i  o  n  ,^M 
of  aclfluctor  muscles. — Tenotor 
is  better  than  tearing:  them  from  their  in 
tiou,  except  in  very  3'ouiig  ehildren. 
chopping  motion  of  the  uhmr  side  of  ti 
is  strongly  iibdueted  (Fig,  674).  The  i 
an  assitittint  wliile  the  surgeon  nianipi 

time  ma} 
8imultanc 

2.  U 
brought 
extended 
hamstrin, 

3.  fl 
Backward 
psoas  and 
muscles  i 
placed  pi 

4.  F 
w  a  r  d  ,  - 
made  by 
in  cases  I 
traction 
head  to 
safcguan 
^d30ve  th 
of  yarn  u 
witViuUt 
fouuterti 
-heet  pa J 
widl  pad 
ad(hictor 
c'tiiidvle  1 

5.  V 
W  o  o  cle  1 
Sur^eo: 
block  rcwi 
best  fulc 
and  the 
is  used  i 

p,  733),  In  yiiunj^  children  the  fiat  of  tl 
the  slip  of  the  fcniur  into  the  socket  is  c 
the  siir^coi!.  A  test  of  it-ihiction  is  cl 
of  the  leg  upon  the  thigh  by  tension  o 
straightened  and  while  the  femur  is  in 
however,  is  not  a  reliable  one.' 

6.  Enlargement   of   Socket 
the  head  of  the  femur  are  used  as  a  re 


Willard,  ImmeiJmte  Forcible  Redt 
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fitri»tch  tho  rapsulo.  Tho  foMrd  capsule  is  fnMpiontly  om*  of  the  rhirf  4»Ik 
tttucles  to  nMliirtinn. 

After  th(>s<>  iiiaiiipulatioiis  tho  liinh  is  liroii^ht  linwii  in  a  >TraiKhl  line 
^'ith  tho  ImmIv  ami  if  thf>  hoa<l  tends  to  Im>  ilrawn  hark  in  it^  former  |K»Miion, 
further  stn'tchin^  of  muscles  is  niMi'ssary. 

7.  Fixation  Dressinjc.-  The  iM'rmain-ni  ri\atii»n  of  one  or  Inilh 
thiiihs  in  the  ri;:ht -angled  abduction  position,  slii:htly  po>t<'ri«ir  to  the  lateral 
inediait  linr,  is  necessary  for  many  n»onths  1 1  iir.  i\7^).  A  lightly  fitting 
tubular  Morkinet  jacket  is  applied  to  the  Imily  and  li'';>  of  sufficient 
length  ultiniatrly  to  turn  over  ami  to  enrhiM*  the  j»la.-ti'r  ca^^t.  A  li»nri- 
tudinal  {N^rmaiient  strip  of  hanila^e  is  in.sertrd  UMieath  the  >torkini*t  frtiin 
thorax  to  tin*  knee  for  futun'  cleansing;  pur|N>M*s.     The  child  i*<  then  plaeoU 


,      'r::<.J^^ 


I  1-.     t,:j.        \u!»...r  -  .-I'.r.T   !.|S    t. 


on  a  jN-l.  !••  xii|»p<«:t  ■  -  li^'.  tiT^t  .  the  |».!\i-  :iinl  tiiiuli-  rn'-hi-M-d  in  rottnn 
WaiMiiii:  ritairii«l  hy  a  ihmni-l  l>and:t;:r  Tin-  |''.;i-*i  r  l«.iii«i.i;:»  >  rvTi-  r;ip- 
iilly  :ippln  d  :i-  -j-if-a".  ImMiiiL:  |>*-l\i-i  wvA  «m.«-  -'•  l-»Mi  riii;:li^  iti  iitiil 
pi»-if  ii»ii.  Ill-  L'«'iii';iN  an*  lini|Miratil\  i:i  .  ;■:•  •;  .•.  •!;•■  d!v--ni-  I'lir 
]W'l\i^iii  t  h'-  !'iriili;»r  n'::i'»ik.  :»Tid  theliiMh  !■■;!.■  ::•  \»  i  Lrni  .  .in-  i  n*  l*'-^'!! 
<  Fii:  ri7^  .  rip-  i.i-hil;  i-  ni:id«'  thiik  .k:.-;  !■.»•.;..  .tr-i  uli.-n  par'i.iily 
h:i!«l  it«'d  ii  i-  Trirjiiind  \\ld''I\  fn>iii  ihi-  u-?!;*..-  .»':•:  .\\\'\^  \\z  ti7**L 
Tli«"  '.ft  a:*'!  <jv.  :li:j  i-  -h-ila'i'd  alid  r«»\i:»«;  w.*';  '  Kr  "i:!'!:!-'  *!•"  kilH't . 
AI»-«mUiiT  «.. •?..•!  I-  jia.  1.1  d  aN"Ti!  !  in-  !■ 'Ai  r  :'■-••':■!  I...-.;.  •  ai.il  «\t  r>-liM» 
ran-  ii-«  .i  ;i-  I  .i  I  !i-:ir.!iin'-~.  I'lii-  tlr*?  -| ■«■*;'  i  •!.  ■  ;.-*  -ii-'-i.'i  "i^»  \'*\\\  t'lr  t  hn-** 
ti»  f-'u:  *::i'ii- )i- Mil.  ;i  •  lat  vi.M'i-'ii  will  a— 1-!  :*;  ri  ••:.•;>•!.  ••:  'fn  *..•!:«•  jn  the 
ni'W  -•»•  k«'T . 

**.    \  II 1  u  n  t  a  r  >     L  i»  r  •»  m  «►  t  in  i,    a  n  '1    W  «  i  j  1:  :     M  •  .i  :  i  n  ::  .    -  A-* 
•■MMiii  a"  the  tir»d«'rni"«*'  f»>lhi\\ini:  tin*  i'In-t.^T;-:.  I..*-  tM^-Md.  ?i;r  i  luM  !•»  «-n- 


'  lVl\ic  >up|»«ir!.  \\  illanl.  Ann.  nf  Siirtf  .  \\\».  «»l  i.   lr.»:i-    l'?i:i    \r  i-i    •♦■irj     II     III 


at  the  second  ilre>ii?ing  of  a  one-Hide 
Sur^ons  differ  as  to  the  udvi,sfih 
immabilizutitiii  |}eriod,  ninny  diiinunj 
the  femur  to  hollow  out  an  acetabulu] 
D.  Massage  and  Muscula 
moval  of  the  final  ciu^t,  massage  and  g 
eeaential  for  a  lon^  period  of  time.  Tl 
until  convinced  that  looomotion  wil 
critical  perioti  is  for  a  year  following  t 
without  support,  as  the  head  may  slov^ 


•  Davis,  Amer  Jour,  Onh,  Sur| 
'Secclij,  Trans.  4th  Cong.  Nuti 
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ation  or  slip  upward  and  the  anterior  or  " 
permanent;  a  ver>'  common  and  unfortunate~!i 

The 

Btre 


an 
i 


uf  laps  (M'cuncI  dressing  po»i(ioD). 

Great  benefit  will  result  from  exercise  ii 
gymnasium  (Fig.  152,  p.  235).     Thii*  trea^ 
a  year.     The  child  nuiy  move  about  during 
tlie   day   btit   at    night   should  sleep  in 
modcraLely  abducted  east. 

Allia   reduces   hixation    by   fixing   tl 
pelvis  firmly  to  the  iloor  with   hooks   and! 
bandages.       After    bringing    the    head    by] 
horizontal    extension   to    the    level    of    th 
acetabulum  he  flexes  the  thigh  and  lifts  i\ 
into    position     by     upward     traction     an< 
manipulation  as  in  a  traumatic  dislocation.' 
Davt.^  and  others  also  use  the  flexed  positiooj 
and  lift  the  head.     Willis'  in  order  to  avoi< 
accidents  advises  several  moderately  seven 
attempts   at   reduction,    the   limb    betweei 
each  o]ieration  iK'ing  fixed  in  abduction  t< 
relax  the  adductorn  ant!  luring  the  head  oj 
the  bone  nearer  the  acetabulum.      He  en- 
counters,     however,    the     same    difficultii 
exijcrienced  by  other  physicians;  namely, th< 
shallowness  and  malformation  of  the  socket 
and  the  suV>sequent  dilTiculty  in  keeping  th^ 
head  in  place  after  walking  is  recommenced| 

HoFFA  Reduction  Method. — The  Hoff^ 
reduction  metiiod  consi.sts  in  int^'rmitten^ 
forcible  pump-handle  abductions  and  rota^ 
tions  to  8trt^tch  muscles  and  capsule.  The 
thigh  is  then  flexed,  slightly  rotated  in^ 
ward  anfl  the  thumb  or  fist  employed  tc 
lift  the  head  to  the  site  of  the  acetabulum 

l\\  Mechanical     R e  d  u  c  t  i  o  n  .— Ii 
resistive  cases,  mechanical   power  may  be 
tension,  a  pad  in  the  perineum  \Wth  up  ware 


^  Allis,  Trans.  Amer.  8iirp,  Asao 
'  Willis,  JouT.  Amer.  Med. 


OPEN  OPKRATIOK. 

ml,  and  ddwnwanl  traction  tnadit  by  amichi«r  aMkiant  by  a 
wooUen  yarn  surrouodini-'  A\  ab<jve  i\m  kne^,  U  llm  nalmi. 

injuffirii*nt,  lb*  piiH\*r  of  a  h  1  pulky  i^  added.* 

A  favuriti*  IkiMon  appaimtuji^  t^  unc*  wbirh  is  rUinu^d  tu  li?ii«rn  ihe  iUjii 
of  fmctun'.    A  itacral  p]at<»  an«l  fM^nnea]  and  »U\c  T\nl*  fix  the  |M*lnf>. 
lion  anil  irurtlrm  an*  nmili*  viluU*  u  t***{  i*  us«d  an  a  Ipvw  t<»  f«>m» 
into  '  itmlijiii  1). 

i 1  \rH  the  I  a 

table,  pxtemin  the  le^  at  the  kne<» 
[111  flf^.v'.H  and  aildiirtM  the  thi|:h 
TMTit?)v  nr»  tK#«  ttlM|ur?»rn  '      M»» 


Fmw  ttR  ~t*m  filter 


t4^t  forcing  the  heail  upward 
into  the  atH'taliulum,  Tlie  U*^  b 
aflerwar<l  fixed  \x\x\\  planter. 

MenriAre  nrKUi*'^  that  tW 
reductiiin  in  be^t  arrunipliJ^hed 
in  the  flexiMl  and  abducted 
position  by  the  u«e  of  a  lonf 
lever  attai^hed  tu  tlu*  thigh,* 

Hr.u%i»Hi:.^-Urla|bir  may  lie 
the  iv^ult  of  tlH«  dcfunnation  of 
the  ae^labuluiu  and  aUi)  of  the 
lieail    and    neck   of    lt\t    femur. 
W  hen  ihenp  i»  a  ixx>r  socket,  it 
b  iuiprubalile  tliat  tlie  bead  will      t^t^$m^ 
nrniain  in  that.  an*a  wbi*n  tl  iv- 
tei^-i^  tbe  weiistit  of  the  body  in  walking 
brad  of  the  T 
invvrted  and 

the  trochantrn*  ui  |)erfoniMHl,  the  bea^i 
ly  i%^ory  wrew  or  by  a  eteel  niuJ  or  »i.«. 
[d  bone  into  the  aeetabulum. 

^^  '   aliw)   inav  occur  fr  -  ■     ,  -  j 

fotdji  lo  capt^ule^  or  from  .«*i 

id  •iK'ket  and  from  tfi»ufficirnt  wrigbt-beannic  movements  to  form 

ai«tabulum/ 

V.  Open   Opf»ration.  — The  at  tern  pu  of  Reiber.  Poffin  and  oibei 


A  faulty  and  twbted  nrek  and 
'        cme  aktaftram  with 


•  I*  <•     It*  ^  ^a** 


t   «■     1  »f  I  v* 


i^.i 


BnMlfonl  Aad  Lovtti.  i>rih.  t^urs..  3d  ft^L.  107;  Joar.  ll«i 


PmU«  IMib  ^m 


Bvtkll,  Alfaer 


Mfd.  «ki .  l>i«.,  laOd. 


Afiirr.  Jfiur.  dib.  t^itnt..  Am.,  IQQO,  ^  «3. 


>  Wi^  V..A  Moil.  Jottf  .  Apia  2S,  looa. 

rtii^ais  ik  ClunifK«»^  t]M^  ItOa 


.t   Hi 


J    4  V«  wir^li  ^1 


.llurd.  DiMl  ll«d. 


(Vili.  tlur^^  t«ia 


Joor. 


mu 
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CONGENITAL 


The  open  operation  is  indicat 
whom  forcible  reduction  haa  failet 
siatcnt  horizontal  traction  by  wei 
weeLs  l)cfora  operation  ami  tho  i 
under  ctlier^  in  advance,  by  str^ 
Absolute  asepsis  is  inoperative. 


1 


'(•i^ition  of  hfnt\  of  fpiiiur 


previous  to  the  operation.  An  inc 
feiuoris  and  gluteuH  niedius  in  the 
well  outside  of  the  shaft  below  the  ti 
ing  division  of  fibres  iVnother  fori 
downward  and  backward  from  tb 
articulation  through  an  incision  .be 


(M)N<;i:NITAI.    l)ISL<KATIn.\S. 


Kill    liSj,       INraitliMi  iif  friii<ir:il  )ini<i<  nfifMi- ilf  tlif  .irri-iKiila  aft*T 'l<f|i<!>- r>«l  i-'*.--ii     <  •r.r  .!•'■*  ii>  tntm  fkirly 
||u«l.      1) llitT  •liiilliiw  aint  -iri'iriiiioi  Milti  irr\  ■li*l«-<  'i\r  uinmt  rn  t  ■•(  !r-i.(ir 


I  1        ■  *■  I- 
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The  fascia  is  divided,  crucially  if  n 
not  suffice  to  enliirgo  the  wound,  muse 
and  subsequently  sutured.      Ordinarily 
the  capsule  exposed  and  freely  opene 
portions  being  divided  or  cut  away, 
the  capsular  attachments  to  neck  and 
untU  the  finger  of  the  surgeon  can  pa 
tion  sutures  having  been  placetl  in  the 
the  liganienturn   teres  tlivided  if  elon 
the  acetabulum  is  definitely  located,  as 
capsule  or  fibrous  tissue.     The  openin; 
stretched  by  a  strong  uterine  tlilator. 
author,  the  head  of  the  bone  was 
found  joined  to  the  shaft  only  by  a 


Fto.  r>84. — L«»ver  »tui  fixHtion  ptjsta  for  forcible 
meclianic'jil    retJuiction    of    coDxeinital     rJjjilu{*atiDn.        | 
(Bra.  J  ion  I,  ^ee  p.  735.)  \ 


semi-cartilaginous  union^  and  so  small  ai 
les.s.  Foldings  of  the  capsule  and  fibr 
the  lesser  trochanter  or  inter-trochanten 
tion  untU  they  are  divided.  Calot  ad^ 
sule  with  dilatation  of  u|3emng  l>efore  r 
The  acetabulum  is  eiilargctl  and  d 
drical  ream  of  Doyen  or  Hoffa  {Fig.  6S5 
lti2,  p.  243)  until  fibrous  tissues,  cartil 
area  larger  than  the  caput.  To  lessen 
be  taken  not  to  injure  the  cartilage  cov 
is  then  reduced  by  manipulations  or  mi 
the  new  acetabulum  by  manual  tractiot 
special  instruments."  The  capsule  is  su 
surgeon  is  absolutely  certain  of  his  aseps 


'  Dfivm,  Amer.  Joyr.  Mcii.  Sci.,  Jan.^  190! 
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U  but  it  bi  uften  nafi^r  lo  inicrt  a  utrip  of  gMtic  for  thirty*^  bottn*' 
Gvtmt  enre  \b  ne<H!tiMary  to  prevent  infeotiocu 

After  rvfilttcf^cnont*  the  limb  lihuuJd  be  fiwd  n  utn  ifpira  In 

the  Blrongly  fli»xi»il  Hnd  nbdtirUMl  |Mj^tJL»n  for  thn?<»  u»  i  kin*.'  Mrxnl 

nntl  pnU'lIu   ,  fiirwiLril  cm  in  ihi*  fnrriblp  n*«luriitiij   fnrthcMl.  tiifT 

which  time  -    .  may  be  used.     Ankyh^«tj»  i^  mj  rommon  ih»i  (jenik* 

nmnipuUttons  should  be  made  early  and  at  each  dn»«dnit,  and  maatafle 
manipulation  and  edueatinn  of  muarled  miui  be  eootinued  fur  numy 
month)*. 

Danj^ers  of  Immcdhitc  Forcible  Rcductioii*^Fraeture9  of  femur  and 
pch'U,  aepurutiiju  ui  cpiphyM.«,  nti'un    i.f  v<>«aeU,  teahiif  of  nerve*  and 


III  wwlpliHrp  mimmk 


peiioettm^  gani^vne  and  IfiMi  of  limh  have  nr^uturd,  a«  ii>rll  an  <lealh.     Faral- 
ydM  of  tht  anterior  rrural  b  iinually  temporary,  but  if  the  Ariatic  in  torn  and 


not  i^untted,  ihc  '         * 

b  eommon,  and  r 

in  the  montJui  fitUciY^ini^  lr>i*onioiirin. 

Fraeture  of  the  r  -  ^     •'  *•-  '•*■ 

T.  in  pofidtion  < 

tl.      .■  -       '     . 

(FraetunHi,  p.  35S).     In  frarturp  of 
ir    *  '    -*h1  p<*dtion  (p  7'^ '     '  ^'    ' 
h,  ri*rmininf(  the  tr^ 


'Tianent. 
<r  tnui9[^ 


r 


V  *    *  ifTrmnt. 

imquent 

— ited  by  fixation  with 

^n  iif  (be   head  basi 

irr«  of  the  «haft, 

-  ^ame  eomtitton 

of  tht  limb 

I  wmz  .V->«v  will  greatly 


'  Braxllofa.  TratML.  Amtr.  !*uff . 


Ki. 


Uirllfju  *  iu  a  fou-sidenitioii  of  on 
four  fnrrihle  rediirrion  opemtioius  rod! 
with  (11  prT  cpiit.  of  rhMri;^e  of  j)osilion  i 

In  fnrril>lp  nianipulative  n?ductioi 


PKOiJNiKSlS. 
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called  funclionul  vunm — i.e.  in  ii  tranM|>oHition  further  forwanl  but  above 
the  acetiibulum— being  the  final  result  in  a  majority  of  ofjerative  oanes. 

The  incrcMise  in  successful  treatment  of  the  cji-ses  is  illustrateil  by  the 
reconls  at  thi*  ('hililren's  Hospital.'  Boston,  when*  all  ras<»s  of  o|K*rativc  ami 
mechanical  reduction  pn»vious  to  1S5H>  wen*  failun-s.  rn»m  \s\H\  to  VMYI 
thirty-four  wcn»  tn»at4'tl  by  incision  with  eleven  run»s.  twenty  by  mani[>- 
ulation    with    <mi'    run*.      In    \iHY2 

twenty-two   casi-s  won*  tn^ated    by 

manipulation      with     ci^ht      cures; 

two  by  open   inri.^i«»n.  Ixiih   cun»d. 

In    1903.    thirty -two    by  nianipula- 


Fki.  fMM       I'lri.-tl  rr'oilt  ••(  riiKiii|Mil(iii\r  nnl-ir«i<t(i  «>f         tut     fiHW    ■"•if 


tion.  with  till  riin-^;  ..n.-  1»n  mjwii  inri-iiin  Aith  tuli-.  I  r-'iu  \\H)\  to 
llKM)  twi-nt  >■  ra>4T«  wi-n*  n-dihrd  by  iiiarupul.if  i"!i  ir  .  ■:.«  <  L:tiinal  !*tn'tch- 
inp.  with  tni  tun-»;  riiiirt<»eii  by  open  ir;.  im-i  :'r.  tw»l\r  run^s. 
four  failun's  and  thn^^'  ilraths.  Fmni  1*.»<m,  ♦..  I'«»n  t hrtx -^.m*  ^in:;le- 
hip  cas'*s  wen*  HMbirtMi  by  manipulation,  with  *•;..»■--  !i,  t  w.  r.t\ -finht  in- 
stance*,'*; in  .Mxtit'ii  double  di-^locations.  sucf'»*>'»  wa-  -irun  d  .ti  uin*'    no  oj)en 


'  AiiMT   Jiiur.  <>rth.  Surie..  An|t..  1*J09.  vii.  i.  .'i7  aifl  .*.!o    It**?    ^f*-!    iii«l  >ur|t.  Jour, 
rli.  JuU  2s.  ItNM 
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incisions.     By  success  was  meant  anatoi 
the  acetabulum  with  nearly  normal  fui 
limp  or  ileformity. 

In  the  majority  of  the  later  caaes 
was  used  to  supplement  manual  force  ii 
and  hamstiing  groups  and  the  contraci 
ament.  This  appliance  fixes  the  pelvis! 
and  side  posts,  exerts  pressure  upon  the  J 
downward  and  forward. 

Many  cases  of  immediate  manipulatil 
only  in  an  anterior  trans]x>sition»  whicl 
adjusted  themselves  to  the  deformity  is 


Fio. 


t.^*Final  pnaitioii  of 


xt&d  of  fetnur  two  yearsi  &ftaf 

TOkT  it 


1  t; 


cially  in  an  adolescent  male  where  st 
appearance.  Permanent  retention  in 
rather  than  the  rule. 

The  functional  result  and  not  the 
can  be  obtained  under  the  circumstances, 
reports  from  castas  that  were  thrown  into  i 
moved  upwartl  or  anterior  after  reductioi 
Subsequent  efforts  at  depression  of  these 
occasionally  successful  and  in  order  to  sec 
opw? ration  is  requireil. 

Repeated  gentle  manipulative  reduc 
tearing  of  muscles  or  fractures  of  femun 
often  successful.*  ■ 


*  Willis,  Jour.  Amer  Med.  Assoc.,  Aug. 
Assoc.,  Sept.,  1907. 


RESULTS  OF  MAMPULATIVE  REDUCTION. 
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The  thlnl  ytit^T  U  the  tiiiM^  of  prrfeiMiiw.     RciMMitirni  after  six  yeui  m 
tm  dangproufl  and  much  It^sii  bopf^fuJ.     in  ewm»  whem  thi*  X*niy  jiIiowb 
m  jKKir  iu?etid)u]um«  lui  b  thf!  ayw  in  the  mAJont^r  of  invtimrcii,  s  f^*«t;.,,| 
ff|ilint  f«hijuld  be  ronttnuiHi  fur  m  year  ur  clKht4*f*n  mnDtliB  after  ^ 
rUlc    lurotii  iiiMild    U*   f*nccKirm|^d    by    vialki^  'ho    at>UU€ieii 

ilion,     i  '  \hibic!9  xh**  final  rnmlt  obtained  i  i»le  imuMHilatt 

maniinilative  rrdurtion  in  rh«*  pntipnt  fihoirn  in  ri|[.  6hl^.     Mgt,  690,  691 
oxhibii  final  rrifulu  in  uDO'Sitlt'd  tli^Kjcatton;  Fig*  6112  in  doubks. 


ri«i.  mt  -lt«««ilt  «»l 

■•Hi*   I     I     i«»  Fig.  map. 


The  open  operation  '\  a  better  proportion  of  I 

Stdurtii)ii»  than  itie  inai^.|'^.i..;.-v  methoilt  but  \m  nnttr  ..^...  .^^  .^  i..,. 
by  fftifTrniniE  and  ankyloab.     Death  foDofra  in  a  lar9>r  pvr  crnt.  of 

operatloni  than  by  manipi^live  pn 

Pw^iriirthrfwli  —In  adolemnu  thr  y  «i  form  a  new  artiruUlion 

by  rraiovid  of  the  eaput  is  unwiie.  A  leiH  ai  «ev«itaen«  with  df>ul4i«  di»- 
looUion  yfti  who  could  walk  and  danca  with  comfoft,  wia  op»ralad  <mi  for 


744 


C0NC5KNITAL   MALFORM 


the  author  by  Hoffa  by  open  incision, 
sepsis.      Hoffa  n*port»  u  series  of   one    h 
mortality,  but  in  the  two  cases  in  wliich 
author  in  PliiluUelphia  in  1904,  one  died 
longed  fiuppuration  and  with  i)ermanent  a 

J'^ven  when  complete  reduction  ha8  b& 
the  femur  placed  in  the  site  of  the  aoetabi 
docs  not  occur  until  several  months  after 

In  patients  over  twelve,  reduction 
although  a  few  succensful  cases  are  reporte 
age  is  attended  with  ri^sk,  and  as  the  muscl 
themselves  to  the  deformity  it  is  certainly 
is  wise.     The  lordosis  ha»  become  establish 
would  probably  result  in  discomfort,  pain 
ment  of  tissues, 

SlMMARl 

L  Reduction  untler  two  years  of  age  si 

2.  From  two  to  seven  in  double  disloci 
of  age  in  singU*  cases,  reduction  is  possible 

3.  DilKcult,  resistive  and  relapstnl  ca 
operation,  although  a  few  successful  caseal 
are  reported.  f 

4.  The  open  operation  must  Ix*  absolii 
flifficult  to  avoid  ankylosis. 

i).  Til  doul)tful  cases,  the  manipulati 
tempted,  followed  if  necessaiy  by  open  se 

G.  Muscular  developmental  educati 
either  operation. 

7.  If  open  incision  is  practised,  o 
time. 

CONGENITAL   DISLOCATION   O 

Congenital  diaiocation  of  one  or  both^ 


Flu.  li'J3.     CuUitfiii till   disloailion>  of    Lulh   knc 
faulty  pottitioti  in  the  uterua. 


(Fip.  6M).    Retention  apparatus  should 
begins  to  walk.    An  X-ray  skiagram  is 


COXr.ENlTAU  M  ALFOItMATIUX  OF  KNKK  A\  U  8IH  ULUKIL  i4:> 


Itt  old<?r  ami  t)rgb»ct«fi  rt^mi*  fumble  coirrrlian  or  tnvrUoti  vrUl  bi» 

The  l»ATKLl*A  tniiv  N "■"nilally  n>»iMil.  <limimilivT»  Mr  •(i«1aciitii| 

Ankle— Cunf^^nitiil  •  u.-» 

ith   '  '■>•>•  of  b^tM'   ,  I'    7  i7 1  I'f 

dub-fool. 


CONGENITAL  DlSUH\TM>v 
SIIOLLD^m 


I  li 


A  eonxenital   nnUfiirniatioQ  of 

mm^  m 

be  shown  by  the  X  *  mv  tci  lir 
fcctive.  A  ilisUiraiitTn  ibjw'ovi'npd 
birth  b  ujsually  eaujv'd  by  tmetioti 

hcMik  or  (iti|^r!«  in  the  axilla  or 
by  some  iraumatbHiii  in  the  fiaMagn 
through  the  vagina  ami  aJthouf^h 
detiominatcd  cou|^nit4il  \9  n»ally 
irauiiwtir.  Ill  theiie  traumatir 
emm»  that  have  not  U*t*n  nrftlafvil 
immediate ty  a/ter  bulb,  the  paral* 
yj^  whieh  y  often  aeeompaiiieil 
by  injur}'  of  l^ic  ner^^ft,  wUl  he  of 
loRfc  duration.   (Birth  PaUy.  p.  1151.) 

Thtt  faea*  —*  may  h< 

nuiy  be  mbci  it  e&ae  lli* 

and  the  arm  rolatetl  inwanl  (p.  C^t2\  while  a  bony  pr* 
8ep«.ration  of  the  - — ^  •  -i<  or  frartuR*  may  be  found  in 
X*ray  will  amnt  in  iiia|eiH»?>ij. 

troitiMftt*     A  diikieitina,  wkhn  ooogRfu 
At  birth  ahoutd  be*  imm4KllAt4^!v  T!>dueH«d  and  f 
(p.  633> 

If    a  lux.n'-^  -  '■••r,   ritf « 

Wy  ma4le  ml  direi :  -l^- 

•      th.  .1,.     .;....  fijMUOt» 

are  added,  or  tlie  methntU  employed  for  old  untiMiueed  dialocallcmii  aa  dia- 
<l  on  p.  555  art*  uaed. 

In  caacii  that  stre  cmmdni;  pctrmlyiis  or  pain  by  pn*«iur«  u|Kin  the  nerviai, 

tton  of  the  bead  of  the  humems  ia  beoefi  ineinon  bt*inj;  mailr 

apltttinK  the  deltoid  or  by  an  anterior  or  pot-.  . .  ,  .ucuaon.    In  the  latter 

care  in  noeeaaftry  to  avoid  the  cireumflex  oerva  whIeh  Mm  aloiiK  thr 

r  of  the  deltniil  below  tb^  acfumion.     Faralylie   rmaea  witli  great 

ion  tkf  Urn  Ufameou  mjky  be  eut  dom  upon  ami  ftitehed,  rodia»* 


I  III  I  II     Hi] 


be  felt 

¥*•      An 

-eovered 
Kyp9um 

-•tl    br 


r»OHk. 


mv^y   fv 
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dancy  of  the  capsule  being  excised.  Excision  of  1 
tionfiJ  motion  and  use  in  rigid  cases  (Fig.  498,  p. 
Patient,  persevering,  voluntary  and  involunt 
necessary  with  repeated  forcible  corrections  of  t 
These  methods  are  discussed  on  p.  552.  Decided 
expected. 

CONGENITAL  DISLOCATION  OF   ELBC 

Congenital  dislocations  of  the  head  of  the  n 
rarely  found  except  with  bone  deficiencies.  A  si 
locating  the  deformity. 

Supination  is  often  impossible.^  The  deform 
to  amniotic  compression  in  fetal  life,  or  to  extemt 
or  to  defective  nerve  supervision  of  formation. 

Early  manipulation  is  indicated  with  gradual 
by  progressive  casts,  followed  later  by  forcible  re 
with  limited  motion,  excision  of  the  head  of  the  ra< 
may  be  required. 

Wrist. — A  subluxated  or  flexed  position  of  tl 
jection  of  the  radius  with  or  without  lateral  devii 
lung's  deformity.'  The  radius  or  ulna  may  be  ben 
will  be  readily  disclosed  by  an  X-ray.  Manipuls 
times  osteotomy  are  indicated  (Fig.  509,  p.  571). 


*  Roberts,  Ann.  of  Surg.,  1909,  xlix,  431;  Amer.  Jour.  \ 
'  Powers,  Jour.  Amer.  Med.  Assoc.,  July  18,  1903;  Hofl 

*  Archiv  f .  klin.  Chir.,  Bd.  xxiii. 


cHArrr.u  xx\. 
('oN<ii:MTAL  i)i:M(ii:Niii:s. 


<()\(;f.mtai,  I)KFI(Ik\(  IKS  of  honks 

Ans!  St  K  «»r  <it'firi«'iicv  of  honos  is  not  uiirinniiHni  ■  I  in.  «i'».*»  .     A  wJn>lo 
or  a  part  may  U*  al>s4*nt.     The  ra«liii>  i-«  tin*   l"»nr  ni«i-t   in'«|iH»ntly  nm- 

^^^  rt'riii*«l.  IH*\T    Tlir   til»ul:i.   fi-inur.   iiliiii 
-  "^  an<l    liMa.       In    i-i-^^--^   •»!    tilmUir  ah- 

|»0>iTinIl      III'       XhIl'II-.       MWlIii:       Til      tln» 

abs«*iiri»  aijil  ii»ii>»inh'iif  i^fk  «»f  ^u|»- 
I>ort  i>f  t)if  .!iriTiial  niaili'iilii-.  In 
lil>i:il  :i!»'-4iiii-.  i-ijiiiii"\  ;imi*  i*  fituiul. 
a-  tliv  iiiTi'Mial  n.;il!iMilu*  i-  t:i<-kitiK 
<  1  ii:   Ji'M'i 

lK-\  i.iM.'ii-  ;iT  \\u'  wii-t  will  lio 
nntnl  111  :il»^:ii-«'  ..f  i:i.lin-  nr  ••(  ulll!!. 
Anti-ii-ir  •li'-j-lan-iini/  m;»y  *»ri*ur 
from  Ih-ii'Iiu^  <'f  tl-.r  ra*iui^. 


T'     ■  kr>..«i     V     !  I 


■  .     •  '•     (■ 


t!i-t.  '■... 

€l\"«  I'l" 


III     !«iri..:.»l     ilf!iii»!l«ii'"*.  tlir    klltH^    j-    lii'"--*.'     *•    r"?.:i'     •Jji-    l.-j    wln'n 
flexi'il  I'  «.i!:ii'il  :ii  r""-"  it>  l*i'll«»\\  (Ii;;.  <i'.'*»         I  :.•    :i  .**;•■;   li.i-  -<*  t  ii  ■•rit-  •  ;i^» 
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Fk;.  097.  —  Deficiency  of  Inmes  of  an; 
and  forearm  with  di^ttirttxl  hand. 


of  complete  absence  of  both  upper  and  k 
nately  dying  at  birth.       Multiple  deform 

limbs  occuj 
hs  present 
partial  aba 
dimpled  coi 
is  seen.  Th 
tliscloser  of 
Conger 
with  menta 
Causes. 
of  developi 
cause  is  sufi 
The  most  r 

INAL  TRAU* 

pregnancy, 
of  her  condition.  The  violent  blows  on 
children  as  they  plunge  into  her  lap  ma; 
ovum  or  interfere  with  its  nerve  centres 
of  supervision  of  development.  A  vio- 
lent coition  may  injure  the  embryo  at 
this  period  as  centres  of  ossification  do 
not  begin  until  the  second  month.  If 
the  cartilaginous  provisional  tissues  are 
not  formed,  subsequent  normal  ossifica- 
tion will  be  lacking.  An  unusual  number 
of  provisional  cartilaginous  cells  will 
result  in  supernumerary  memlx>rs.  Am- 
niotic DISEASE  and  adhesions  or  bandn 
intorfei-e  with  or  arrest  development 
(Fi«r.  697),  or  may  even  amputate  a  lind). 

The  influence  of  heredity  cannot  bo 
doubted  as  recorded  instances  are  many. 
.Maternal  impressions,  except  as  they 
act  upon  the  nervous  system  of  the 
mother  during  the  earliest  months  of 
pregnancy,  can  have  no  effect  upon 
the  fetus. 

In  a  patient  of  the  author's-*  with 
nuiltiple  deformities,  the  lower  limbs 
wcM'e  so  shortened  from  deficiencies  of 
the  thigh  and  leg  bones  that  the  child 
was  able  to  walk  upon  his  hands  with 
body  parallel  with  the  floor  (Fig.  699). 
Tlie  femurs  were  so  short  that  the  knees 
were  onlv  one  and  a  half  inches  from  the 


'  For  bibliography  and  complete  record  see  Yc 

'  Levi,  Internat.  Med.  Mag.',  Sept.,  190;i. 

=•  Willard,  Trans.  Am.  Orth.  Assoc.,  xiii,  1900,  3( 


ASYMMKTHY.  741> 

buttocks  won*  hut  four  iiirlifs  from  thr  floor  «Fi«.  7(M)).  Trnotoinicr*  of  tlio 
hainstrin^  tmdoiis  iiiid  tvnsor  va^iii:i*  friiiori.<«  with  ostrotoniy  of  the 
•it^foriiicil  til»i;i'  rai-MMl  luiu  five  :i(i<litioii:il  iinhi's  {I'm.  701).  Thr  liaml?* 
and  f;Tt  an*  >ho\\n  in  Fi";.  702.  No  rau>i'  rould  Im*  as>*ii;urd  ft»r  tin* 
tlrfi('i(»nci('>. 

Many  r:i>->  nf  tlu's-*  d<'firii*nci<»s  hav<»  Ihth  s<m'Ii  hy  thi*  author,  soiiif*  of 
thoni  capahN-  «>f  l>!*iiii:  U'licfitrd  hy  various  tjjXTativr  nwa-un-*.  othrr**  irn'- 
iii(Mlta))l<'.  H«*  lias  r»MM»rdt'd  '  a  ri'iiiarkahh'  M*ri»'s  of  ilrfiTiivr  d  'vclopnu'nts 
in  th(»  wroiid.  third,  lifth  and  sfwnth  rliildnMi  <if  a  lanuly  in  whirh  thr 
ah4'rnat<*  <'hildr»*n  wfn'  normal.  Tho  pan»nts  um*  ^i*  i::nMrant  thai  tm 
history  of  pii'viou.s  ;r 'mirations  rouhl  U»  .'ii'run'il  «  Fii:^.  7o;{   TTJ). 

Atrophy  of  parts  U'low  tho  ronstrirtiofi.  ciratririal  diinplrs.  trndi-nry 
to  frartun*  an<l  ps^-udarthrosis  show  that  amniotic  hantU  or  otlirr  con.Mric- 
tioiis  oft-n  interfere  witli  devtdopnwnt. 

Intra-ut4*rinc  fractun's  an*  du'  ti>  injuries  to  the  mother  hiter  in  prvp- 
nanry  and  to  tht'  chihl  during  hirth.  Such  fractun^'  «»ft««n  unite  within  iho 
uUtus,  or  non-union  tnay  foll«»w  with  partial  ah-«orptioii  of  tlie  frai;nientH 
(P'iK.  2S().  p.  XU)). 

In  ps  Midarthro>is  th:*  transphintation  (»f  fragments  <.f  Imne  an«i  j>ori<»s- 
t'Mim  tak'u  from  a  very  voun;^  puppy  or  kitten  may  a^^i^t  in  ?^*curin!»  union. 

Treatment.  Tenot»)mies  and  forcible  ^trai^htenin^-«  an«l  o^ieiiiotny 
an»  often  hr'lpful;  plastic  oiM*r:itions  an»  of  diM'ide*!  benefit.  In  extn'nic 
cas"s,  and  for  cosmetic  effect .  es|MM*ially  in  t!».*  fi»rearn»  and  lower  h»jr,  unipu- 
lation  is  advisable,  :u4  it  iM*rmit.*<  the  adaptation  i»f   a  useful  artitirjal  limh. 

Pki.m^.  Deformity  of  the  p-lvin  may  occur  at  birth  and  i^  known  i^ 
the  f*'tal  p'lvix.  It  may  U»  malformed  ol)li«ju«'ly  or  tran-ver** -ly  by  ill- 
"iirect"d  LirniaTinn  or  by  faulty  development  afti'r  birth.  The^*  di-f«>rmi- 
ries  ar-  iif  i;reat  imfmrt  in  uirls,  .s<»riously  atTectini:  •«ul»^'«pi»*nf  lal>«»r.  Irr'i;- 
ular  d  -vi-liipmenf  and  o-^sifii-ation  of  tlu'  fifrh  lumbar  •  n »"bra  to  tlie  oai-runi 
produ*'*'*'  p.Uic  d-formity.  tiltini:of  |M«l\i*.  and  ofht  .rn-irulantie-..  Tor 
l^o-^tnatal    -1  tonniues    »»f    the    jN-lvis    >4i'     llirket-    \»     Jn**.   O'^teomal.icia. 

P  :V22 

\svMMl:Tu^ 

rm!  iir-r.ii  .iitT  rnri'-  tt\  t  Minition  ur  i»t  izt.'W't.  .r^-  i..!MT!i'»n  in  hcaii 
.»nd  faec.  t !  unK  oi  lind>-.      In  I  Ic-  heail  thi-  in««|M.tir  ^    !•  .i;.    b    du-  fo  nitra- 

•  r  iMial  li-  •!.'  ■•!  d 'tieirncio  iliii.  "Jl.  p  ."»"J  Ir  '*>•  i.t'*  •  "tiit  r.n  tii»n 
i»!  :\  •t'\   nn;-  1--  :.-  in  torTicolh-.  ma\    U«  th«'  •  .ni-      i-    i»^         Ir.  tlit-  i  hf *t 

•  e    -:iiii '.     •:;    '!■•:  n;:ir  i«»n^    av     ab'.Mn-«»    ot     nb-    ..i     •:     '.■:••■■■       .  '•■     letl 

'ini- ts-iiii  •!•      l.:iTi';;d  *'urvatuii'.   )»    'J "» T        Iri   Mi      l..\.-       •    '•  ■ :     v.  Iii-n 

•I  »  I'l  1  \-«i  -i  ■  I  i!«  I  ■■-  ^f  bi'li'"  :in'  pH'-^-l.* .  ;ib-'":i'«  b.  :•••..  -■.•■•;.••  r '.  «»f 
lir:b-    l.i^    I.  ■  ••.  ««ie.\:i.  b\    ItnbTt-.'    Umi:'.'    \|..rr..'  :.  .  -:.i'.-.    •■•'..r-.  To 

I.-   f'-     ■\f  :■••<!.  I'.-    -..iri.i'ioh    in    'I   ■    i   r     •'•       •    "■       '   v    .'-     ■•  ■:    1   i: 

U  ,::  ir.l.    \ti,    .1.    If    Orth    >'irj      \  I-:  '       '  • 

1  .f.h.    \n..  r    .1..  :r    Off  I.    >Mf.'      M  ..      I  'I   • 

PKil   M.-l    Inn-    Vie    ;.  |N> 

•  Nmh  r    .l.«iir    M.-l    >«i     .1  ifi      l'»r» 

•  Prill    \Ii-.|    Iimf-   .I»iU    !••    I"^^'- 

•  \|,r\.i.|»,..|.    \fiMr    .I...ir     Or'..    -•_■      M..      I'. I'. 
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bones  varies  from  one-quarter  of  an  inch  to  < 
even  when  no  fracture  has  occurred.  This  fac 
in  malpractice  suits  following  fractures.  A, 
absorption  of  the  neck  of  the  femur  foUowinj 
a  fracture,  may  give  a  shortening  of  leg  am 
quality  of  gait  *  should  receive  careful  examii 
children  do  not  limp  from  habit,  and  a  diagnt 
carefully  differentiated  from  hip  or  knee  dise 
location  or  other  condition. 


*  Tubby,  Amer.  Jour.  Orth.  Sui^., 
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THnR\riC   StHliKHI 

S(irf!i('ul  Tn>atiii(>nt  of  TulHTCular  CavituM  of  A|m*x  <if  Liini;.     rhainiiaii!*  A«l<lr(*M«.  Siirv. 

St.  Ariicr.  MimI.  Axmi.     J<nir.  Aiiut.  Mtil.  As»«i..  VMt2.  \xxi\.  iinttt 
Hn>ii<'hotoiiiy  ihniUKh  the  (lu^t  Wall  for  Kon'iirti  li<Miu*x  iiitparti'd  in  ()i*>  linmchi       Intru- 

thoRicic  Surjr«'ry.     Tnln^.  Auiit.  Sunt.  Aj*mi  .  lv.»l.  i\.  M'> 
I'iuMinion(>ct4>niy    an«i    I'nciinionotoiny.     SiituniiK   «»f    l.uni!      .h»iir.    Anirr     M«il     A?*m»  , 

|s«»a.  xxi.  Ji»:>. 
Urnioval  of  Fon'ijrn  litMiior*  fn>n»  tlw  Air-P:uiMifros.     Jour.  Ainrr.  Mt**!   Avm»  ,  xxxvn.  I<I77. 
Kinpyi'ina.     Anirr   M«mI.,  May  Js.  HHKI,  vii.  V>|. 

AbDOMIWI.   Si  Ki.KR^. 

Ap|icn<hriii>.     <;oul<l  an<l  PvIp'h  ('ych»p.  iif  Mti!   an<i  Sun:  .  PHM>. 

A)»|icn<h<'iti>.     Intornational  Mc<l.  M:kf:  .  Ndv..  VMM,  tV|s 

A|l|M•nlh(*lIi^  <'aiwil  tt>   I^Mlt;rii<'fit  of  l^n  in  the  A|i)«'ihiix.  uiih  S«*«Niiiil.ir>   Mulliplr  Al>- 

M-i«^s|.^  iif  thi-  Lixrr.     Tran*»    Phil.  Path  S<k"  .  x\n.  Id.  1V»» 
'rraiirnatir  Unptiin'  i»f  thr  (iali-lila<l(l«*r  without   Injtir>   «•(  thv  I.imt.  mxin  fnnr  ounrm 

of  Hilr  in  thf  AlMloininal  ('a\it>:   Hw'ovrry.      Ni-w  \i»rk  Mi'»l   Jimr  .  I\x\     i»i*» 
T>phoii|  Fr\rr,  IVrfontion.  ( VUolon«y.      AiinaU  of  SiirgiTx  .  April,  iv***    'Mil 
lifrnia.  I^ipamtoiiiy  for  ('cuiwaU**!  StRinirilattNl.     \fal|Mi-iTiiin  of  Sii;Titoi«l  I  U'Xiin*      Phil. 

Polyrlinir.  iii.  \h) 
KiTtiirii.  Pojxpiixanil  Intu-vsiittrfptioii  of  Intc^liiM*       ltfri)o\:il  t>\   I'^-r.iM'nr      Triii-    PhiL 

Pifli    Sm*  .   \ni.   -Ni 
r('f':il    liiM<:irtioii  of    T'oiir    Month*>'  Stamlini:.     Inr«->'iiiil   <  »t>-tr'u-thiii   aii<l  ('oii«ti|iaiioM 

frmn  Hirlh       IMnl    Mv*\     linir*,  xni.  .'»:;.;. 
Iriirhii-  0|i.ii    n|nr.irion.      Nfnl    \rw«..  P!iil  .  liii.  7I'» 

(  i»  Mlo-l'inN  \U\     Ml(<.>in 

Pi'iii-.  I  ntlir:i  ;iii-l  Ml.i«l«liT.  M.illornia(iofi<>  XIimhi  nr  l»iniinuM\»-  Pi-rn*.  Mw^^nc*-  ni 
llw  Srpif  uiii;  N\i-Mm-I  Priii^.  Coniri'nittti  ( Vrht'^ii'ii  itr  I?ii|m  rfor.iti  I  n 'hr-i.  ('oni;i*nit.il 
Cv^t"  I'f  Pfiii-.  \iilii  r«-itt  Pn'piM**'  an«t  Klonira*!-.!  4  t.t?»r  u'tfl  Pr»pi;ii  "r  Phiint»>i<i; 
P;ir:«pliitni»<.|v.  II\  {Mt^p:!!!!.)-.  ('4iiit;rnit.il  I'n'tliril  I  i-":I  i  I  pi-j  t-i:  »*  Lx^trophv  i^r 
Kxf  rii\i  r«.iMii  111  tliv  lii:i<|iii-r.  hU'topion  \i'*h-;»  H.  i*  i«  \i-J>!>  t.  il  N\  ill  lit  TTii.iphri*- 
*Imi*iii.  |)tiiiMf  ..r  >'iji«Tiii»MnTar\  Bla«M<'r  \'  -*  •,«.■  ..•  h:».:i»'  i*\mt\  or  P.i!«*nl 
IrjirliM-  <\i|iip.i-.)i.i  Pi-^.iM-^  III  <'hihln'!i.  Ki  I'.'.L*  II  I"*'"'  i'i  «»» '.  «i7  t.  >iippl»-- 
inrnf.   I  Ml* loll  ..t'   |v»«.i,   p.NHl.  sAs  Mil 

iM-t.itoI  riii.ir\  < 'ruMii-  iti  <'hil«inMi.  Surv»T\  \\oMi,.i-  i.:  '[.i  !'•  ■  -  •  •  r  jr»  nf  i.f  Pn.i*. 
Uii(ii.>|o  ■  I  [  •!  lit!  1    I  or»-i»:!i  |{4h1i«'«  III  ihf  I  n-f 'jf  I    «  .»  ,:i  •,.•  il  I ••  ;««'i  •••'  fht   Pi :  i«. 

Pliirii<»-i*,    Il\  i-i-p.fh.i      l!pl«p:i*ll.i.   t  H*«'lu*loii  .tf 'III-  !   n  *}.•■.      \i -. -.n- .  ••  'Kt    hi  t<i<lfr: 
"*»ii|iirii>iiiii  r  tr\    lil.i.Mir:   Tx-tniphx    ot   iln-   hi.fi-l<  r     Jr    .'•-.-  ..r    Ivo-r-'ir.^Tirt-     Irn- 
t  iM.-    lUi.l'lir     Irv.iiii'.f    iNiTifiil    Miol'intmr.        \'i'.\,.      r    j'.-i.i".-     l^^^t.    i.',    pi.j, 
n;.    .".Jii 
hl.i-l.l.r    r\.»r..|l.\   ..:         \r  i,.iU  ..f  .<'irL-i'r\ .    \pril    !«*'*•»    »•: 

1  rt'fhri  iIkI  Hl.i'l<l' r  1  ..'iiji.  Ili-lii-*  |{i-iii«i\  li  •■•.  !  ''-.i.!  -v.  I  \  <•■.»•.  r  %*  'K  Lirrt" 
^•roj'.t  O;.,,  .  r  .1.  .!  <    .;,mI.i        Ir.in*    Phil    «,.    M.-l    '-^       I^n?    JI- 

Pf»l'i«»\     V«ili«n  rif    .i'..|   <  iitiTriiN-^l     rMiiirnonl>    «i!l--l   «■••.;:»•    '  il    i* I'"' :I     M"l 

rini*-.  .Iiiiir  ::■>    I^**.   «.«•'»   tir'i 
Hlilltr    |»i-f.  i,.|.-.l    w.-).    \t'\   i»n.i-»-     J"»   P>'.''     .       I   ■•.        \'.'  •     V.         I      •       f..r,.|..T.     n. 

invi      Ins.-, 
<'i'' . ».  r  wi'fi  tM.f:r:iN.r.  :..r  N\  I'}  "iriw.il  ••:'  M!'--:       I'-   "    ^I*-:    I-.-    \- .    **»: 
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Cystic  Tuberculous  Tumor  appearing  below  Poupart's  Ligament  and  Containing  Numerous 
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Miscellaneous. 
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pp.  144.     G.  S.  Davis,  Detroit,  1S97.     Willard  and  Adler. 
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190:i,  148,  and  Philada.  Founder's  Week  Volume,  1908. 

Roentgen  Ray  Skiagraphy.  Jour.  Amer.  Med.  Assoc,  xxix,  623;  Trans.  Amer.  Orth. 
Asso.,  ix,  274;  Trans.  Amer.  Surg.  Asso.,  xiv,  715.  Tul^ercular  Knee;  (^lub-Ftwt; 
Glass  in  Finger;  Deforme<l  Hand;   Knock-Knee. 
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Addresses. 
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Cavities  of  Lung.     Jour.  Amer.  Med.  Assoc.,  1902,  xxxix.  666. 
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Children's  Orthopaedic  Wanl,  Agnew  Pavilion,  Six'cial  Equipment.     Trans.  Amer.  Orth. 
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Articles  in  International  Encyclopa»dia  of  Surgery,  Ashhurst,  vii.  541-560.     Club-Foot; 
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or  Deficiency  of  Bones. 
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Treatment  of  Lateral  Curvature  of  the  Spine.     Therapeutic  Gazette,  xxv,  372. 
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Wrj'-neck.     Annals  of  Surgery,  xxxiii,  793. 
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Cliildren's  Orthopaedic   Wanl,  University  Hospital,  Special  Equipment.     Trans.  Amer. 

Orth.  Asso.,  xi,  456. 
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Joint  Tuberculcwirf.  Jour.  Amer.  Med.  A.S80.,  Apr.  1 
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Anatomy,  femur,  354 

foot,  631 

anterior  arch,  708 
blood- vesselfl,  679 
bones,  700 
nerves,  709 
tendons,  675 

hip,  354 

humerus,  5,  553 

knee,  506,  511,  518 

larynx,  80 

mouth,  40,  87 

neck,  64,  72,  73 

perineum,  212 

Roentgen  ray,  4,  6,  9,  3.'i8* 

shoukler,  5,  553 

surface  landmarks,  front  view,  2 
rear  view,  3 

tibia,  360 
Anchylosis  (see  Ankylosis) 
Anesthesia,  17 

adrenahn,  22 

artificial  respiration,  20 

chloroform,  20 

cocaine,  21,579 

dangers,  20 

ether,  17 

ethyl  chloride,  20 

eucaine,  novocaine,  tropacocaine,  21 .  22 

Fell-O'Dwyer  artificial  respiration,  20 

ice  and  salt,  21 

in  fractures,  331 

infiltration,  21,  22 

local,  21,  579 

nitrous  oxide-oxygen-ether,  19 

I>erineural,  22 

rectal,  22 

resuscitation,  20 

6ec|uestration,  22,  199,  201,  719 

spinal,  22 

strain  of  back,  cause  of  pain  after  o|x*r- 
ation,  451 
Anesthesia  apparatus,  Allen's,  34 

Junker's,  34,  39 
Anesthetist,  19 
Aneurism,  601 

bv  anastomosis,  50 
"Angel  wings."  560,656 
Angioma,  boiling-water  injections,  Wyeth, 
50  (see  also  Nevi) 

electrolysis,  50 
Angiomata,  49,  52 

diffuse  cavernous,  50 
Ankle,  adhesive  plaster  for  sprain,  549 

clonus,  420 

congenital  dislocations,  745 

fracture,  362,  549 

hot-air  baking,  549 

injuries,  54S 

sprain,  362,  364,  549 

adhesive  plast<?r  strapi)ing,  549 
plaster-of-Paris,  549 

supports,  705 

tuberculosis,  548 
osteotomy,  690 
Ankylosis.  322.  401,  582 

arthroplasty,  494 

brisement  forc6,  491 


Ankylosis,  correction  of  late  deformity,  hip 
disease,  491 

elbow,  343,  565 

forcible  correction,  491 

gonorrheal.  583,  584 

hip,  466,  491,  502 

induced,  infantile  spinal  paralysis,  628 

knee,  522,  533,  547 

forcible  straightening,  533 

osteotomy,  492 

shoulder,  522,  557 

wrist,  568 
Anorchid,  213 
Anterior  bow-legs,  307 

curvature  of  tibia,  bow-legs,  307 

metatarsalgia,  708 

poliomyelitis,  420,  470,  607,  640.  660 
(see  Infantile  spinal   paralysis) 
cerebral    spastic    paralysis,    dijig- 
nosis,  643 

transverse  arch  of  foot,  anatomy,  70S 
Antibodies,  317,  390,  584 
Antigonococcic  serum,  585 

vaccine,  584 
Antimeningococcic  serum,  33 
Antisepsis,  23 
Antistreptococcic  serum,  knee,  532 

and  staphylococcic  bacterin,  573 
Antitoxin,  diphtheria,  84,  92,  2(Xi 
Anus,  fissure,  165 

fistule,  165 

imperforate,  158 

itching,  164 
Aphthous  ulcers  in  mouth,  48 
Apparatus  and  braces,  240 

adjustment,  241 

bow-legs,  304 

bunion,  710 

casts,  plaster,  475,  512 

club-foot,  672,  673,  674 

convalescent  hip  splint.  480 

fiat-foot,  704 

knee.  515,  516,  519 

knock-knee,  295 

paralysis,  cerebral  spinal,  645 

infantil/?  spinal,  620,  623,  625,  626 

plaster-of-Paris,  475 

spine,  424,  427,431.454 

Taylor  hip  splint,  478 
spine  splint,  429 

Thomas  hip  splint,  476 
knee  splint,  513,  514 

Willard  hip  splint.  480 

wrist  splint,  571 
Apf>endicitis,  110,  135 

abscess.  117 

acute  spreading  infectious  peritonitis. 
124 

anatomy,  110 

chronic,  117,  118 

eompHcations,  117 

<liagnosis,  118,  119 

fecal  fistule.  129 

foreign  bodies.  113 

incisions,  122 

intestinal  worms,  114 

leucocytes,  116 

pain.  114 
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iffhaKN  ami  n-hl.  I'Jl 
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Murphy's  iiiftlxMl.  125 

oil  of  ^»ep|M*niiiiit.  liK'ally.  IJI 

o|N'ratioii.  \'2\ 

incisions.  IJ'J 
interval  o|M>ralion.  127 
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>u|»piirativf.  122 
opinni  ant)  morphia.  121 
ht:ir\:ition.  122 
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Hdinip.  12:1 
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suppuration.  11(> 
symptoms.  1 1 1 
tcmtM'ratun*.  II.') 
tfiiiU'mi»?>s,  11. '> 
tru.ss  aft4«r  o|M'nkiion.  12S 
variflii's.  1 1 1 
\omitin^.  1 1  .*> 
Ap|icn<iix.  anatomy.  111).  121 
I>I(nm1-vi'*«m'Is.  Ill 
lymphatict.  110.  112 
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.Arthro|>:tth\.  nfMin>|uthir.  iirural  afi«l  lali«> 
tic.  .V.*2 

«pinal.  .V>2 
Arthrfiplaxiy.  Kll 

arthriiL«  ilcfiiriii:!!!*.  .Vi2 

liiinion.  712 

Hliow.  :(!! 

hip.  .'dU 

kiMI*.  .'i2t.  .'>-»t 
Vrthroloinx.  kin'*-    Mi 

inri-inii.  tiili«Tt'uli»uo  ji>int'«.  .^Mi 
Xriitirtal  tiniiiuiii/atii>T).  tMU-rruloii*  jmnu. 

:><Ni 
Xrtitinal  liiiiL    211    u'M    7.V> 
\r»ifn-Jal  -  n-pintion         .tppintii-.        |-*rll- 

C>  I>w\rr    7'»    s| 
\»**»Tnlini:  p-ir-ilv-i-  i»f  rhiMr«-ti    il»i2 
\mp-i-.  2J,  ■»J^    mi 
\M\ii.»li/.ifi.«n    !»»*»    InJ».   |n2    VMi 
.Xspiritimi.  iMiipMiii.i    '»l 

Inp.  I-^I 

jollito     •41'  Ul'ilMilu.li  joint*) 

kn«f.  M  I 

Opltt.ll      tl'M*!-"*        I.lj 

.V.-piriti»r.  **.'»    J I  t 

pl««uri'i\    '»! 
Aspirin    ."»l»»    •*>*»7    .'»vm 
\«tr  tLMiit-to'iiX      llit.iiitilr    opiMAl    |t:knU]ni«i. 

t.iIj|»-«   •»**•.  »;s7 
A-\mm»tr\  .  J  V;    jVi    756 

•  »f  t.Mt'.   ».'* 
Ala\ii.  hi'H-'iiVirx    |t«^>nt«>t<ir    iWil 
Atl'ltvt.L-'io  I  Mi*ii<iiti.nk    |nl 
Ar!H-Ti>i.l   nri\«  riM'tito.  i-^n-hril    •im^tir    |mi- 

ril\-i*.  i>l7 
.\thftiMio    r«Ti*l>r»l  »|m.<itir  |viralyn«,  tHH 
Aln**i;i  •»(  pn*piinr.  P«s 
Atntphir  anhntt*.  .Vvj 
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Atrophic    progressive    muscular    paralysis, 
662 
spinal  paralysis,  607 
Auto^nous  vaccine,  584 
Autoinfection,  umbilicus,  339,  350 
Autoinoculation,  tuberculosis,  373 
Automobile  sprain,  fracture,  572 
Autoplastic  methods  in  osteomyelitis,  598 

Babinsky  reflex,  415 
Bab;jr  tender,  619 
Bacillary  pulp,  liquid  F,  394 
Bacillen  emulsion,  391,  392,  393 
Bacillus  coli  communis,  152 
erysipelatosus,  603,  605 
prodigiosus,  603 
tuberculosis,  370 
Backache     following    operation,     explana- 
tion, 451 
from  Racro-iliac  sprain,  452 
Back-board,  276 
Back-elbow,  567 
Back-knee,  545 

genu  recurvatimi,  genu  retrorsum, 

301 
infantile  spinal  paralysis,  622 
paralytic,  614 
result  of  talipes,  691 
Backward  dislocation,  knee,  626 
Bacteria,  acid-resisting,  370 
Bacterial  vaccine,  tuberculous  joints,  390 
Bactericide,  488 
Bacterin,  autogenous,  390,  391,  392 

alternating   with    tuberculin    therapy, 

tuberculous  joints,  392 
antistreptococcic    and    staphylococcic, 

573 
^nococcus,  583 

immunization  in  epiphvsitis,  600 
teats,  392 

therapy,  383,  399,  499,  581 
hereditary  syphilis,  318 
hii)  disease,  491 
tuoerculous  joints,  390 
vaccine,  596 

in  osteomyelitis,  596 
Bacteriolysins,  390 
Balanitic  hvpospadia,  175 
Balanitis,  205 
Balanoposthitis,  203 
Ball,  rubber.  713 
Balsam  of  Peru,  486,  488 
Bamboo  frame,  422,  473 
Bandage  machine,  245 
Bandages,  plaster,  in  bow-legs,  305,  307 
in  club-foot,  670 
in  congenital  dislocations.  730 
in  fractures,  332 
in  flat-foot,  704,  706 
in  knock-knee,  298 
in  paralysis,  629,  632 
preparation  of,  245 
Bandy  legs  (see  Bow-legs),  301 
Barefoote<l  races,  698 
Barracks,  383 
Barton's  fracture,  346 
Basculeur,  197 
Baseball  finger,  578 


Basilar  decompression,  29 
Bassini  operation,  hernia,  141,  215 
Bavarian  rlressing,  fracture,  333 
Bayberry  wax,  4^ 
Bechterew's  disease  of  spine,  448 
Bed-frame,  ga^-pipe,  422 

hip  disease,  472,  473,  486 
Bed-tray,  spinal  caries,  422 
Beely's  lateral  curvature  machine,  281 
Belladonna  and  atropia  in  nocturnal  incon- 
tinence, 206 
Bellocq's  canula,  55 
Bending  irons,  622,  673 
Biceps  rupture,  554 

tendon  rupture,  552 

tenosynovitis,  551 

t€notom;y,  520,  522 
Bicvcle,  stationary,  620 
Bier's  cups,  389 

elastic  constriction  hyperemia,  388,  531 
Bifid  spine,  441 

Bigelow  evacuator,  195,  196,  197,  209 
Birth  marks,  49.  50 
Birth  palsy,  55:^,  559,  615,  651,  745 
Bismuth  injection  in  cervical  sinuses,  66 
empyema,  96 
hip  disease,  490 
osteomyelitis,  598 
outlining  cervical  fistuisB,  74,  75 
outlining  facial  fistulse,  52 
sinuses.  434 

tuberculous  joints,  399,  400 
Bladder,  absent,  173 

blood  catheter,  198 

double,  174 

examination,  cystoscopy,  207 

exstrophjr,  182 

extroversion,  ectopion,  182 

foreign  bodies,  195 

irritable,  207 

stone,  206,  208 

supernumerary,  174 

tapping,  192  " 
Blastomycosis,  spinal,  448 
"Bleeders,"  326 
Bleeding  from  nose,  55 
Bleeding  piles,  162 
Blood  count,  23,  376 
Bloodless    method,  congenital    dislocation, 

hip,  729 
BlooHci-pressure,  24 
Blood-tumors,  scalp,  31 
Blue  spots,  sacral,  441,  442 
Boiling-water  injections,  angioma,  50 
Boils,  219 

funmculosis,  225 
Bone  abscess,  546 

absent,  aeficient,  747 

acute  epiphysitis,  infants,  599 

carcinoma,  600 

chips,  598 

compensatory  thickening,  239 

congenital  deficiencies,  747 

disuses,  non-tuberculouB,  594 

elevator,  curved,  243 

lengthening,  infantile  spinal  paralysis, 
629 

osteomyelitis,  594 
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iViiK*  fihifE,  MtiM'tiir-MfMirliof.  .Vis 

n't  met  or.  '2l'.i 
rirk«'t»*.  Jsi 
hurronia.  t»(N) 
HVphili^.  '{It 
tRiiis|>l:iiitation.  .')9S 
tiiUTruI«»i>.  :{t>^.  ;i71 
lioiiillon  tilt  rate.  :K)'J 

Ikiviiii*  ami  fi>  iiHK'ulaiioii.  tiilH*iTul«ir<iH.  :;7.» 
aiitl    tiiiiMaii    iiiociilatifiii.    ti]lH-nMi|i»iiK 
joints,  i{7t) 
liow-K-i^..  Jss.  :{n| 

arit«*rior  ourvat.in*.  :>II7 
apparatus,  .'il  I 
hracr^.  :{(M 

tn-atiiiiMi(.  hyiriciiir    'M\\ 
nii't'liaitiral.  'MV\ 
o|NTatt\r.  'M)'y 

iin't'tif-livk  fRirttirr.  iiO.'i 
iiiiinciliatt'  siRtii:htciiitiir.  oH't 
iiiaiiipul:ittoii.  :{0l 
niainial  KtRiii:htfiiiiiK.  'U''* 
(iKtiHH'iasis.  :i(Ni 
((•.trutoiny.  'M\l\ 
pla>t«T-ot'-l'aris  iln*N«ini:.  '.Un 
lioy*t,  coiivrtMiital  tiialfoniiatioiiK,  17.'i 
Bnicf".  ami  apiiaraiu-.  "JU) 
linici".  Miim*.  'I'aylor.  litO 
HRirliiaf  pirxu".    hiirK'TV.  ti.VJ 
HnkchyilarlyliMii.  ham  I.  'uVt 
linickrtiHi  i«plint  for  rnisioii.  knw.  .'iIn 
linulfoni   Hppliaitor  for   n*<ttiction   of  ci»ii- 
trt'iiital  iii-li>f>ati<iii  f»f  hip.  7^{s 
iH-il-franH'.  122 
^pin«•  l»r:i«*,  -l^il 
Hriiirhi:il  «lurt.  tfix  n»i:l<i>fal.  71 
hraiirhial  fit*tiila.  71 
Hrim-iiM-iit  fonv.  ^27.  2*»tV  4nl 

fli|t»-fmtty  677 

rllMiW  ,  .'((i.'i 

liip  •l:-r-i>«f.  491 
Brokrrwiouii  an-h.  (i'*7 
Hnikrti  m-i'k.  I'xp-'inii  ra-*     ■i«»7 
hntnrhial  li-f«jl»*    \*7 
Hntnrhif<M:iHiH.  inl 
HnirirhoMM»|i\  .  7^.  7*.» 
Hniii('li<ittiiii\ .  7*».  v;,  si 
Hntphy  iii«-fli«H|   rliit  p.il;iti',  :is 
Br\aiit'-  tn  iiii'l  •     '-'A     '"''J 

Hll>N»!l<H'i  If.    lid 

Hmkl.-.  J  HI 

Hiii*k'>«  i\!i  ii-H'ii   .:.*..' 

Iinn/in  »  il  iV*  ii-um     ;"iS 
}iiill»:ir  i».ir.il\*i-.  ♦»<>7 
Hiilli-r    krni-  iiiiTi*.  .'i."! 
Biintr:il"W".  •'-.* 
Hiiiiitiii.  7 in.  711 

ii<*f It >'iiir  \  .   ill 
Bimi'.   2I1».  .'i7.'» 

an  i  M  ;.|.t^    JP» 
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Burs:!-.  ir"t»«»rrh«'.»l.  't>2 
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BufNtti.o,  471.  7 It) 
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C'-erebral  paralysis  of  children,  641 
Oirebnil  spastic  paralysis,  11,  31,  316.  420, 
613,  641 
arthrodesis,  647 
circumcision,  ()49 
convulsions,  643 
craniectomy,  649 
diafn^osis,  643 
division  of  the  sensorv  nerve  r(x)ls, 

648 
education  of  brain,  640 
epilepsy,  (>43 
etiology.  641 
hemii)legia,  643 

hemiplegic  cases,  trephining,  649 
nerve  anastomosis,  647 
neuroplasty,  647 
pathology,  642 
syphilis,  644 
talipes,  6S9 

tendon  transplantation,  647 
tenotomy,  645 
treatment,  645 
vacant  facies,  643 
Cerebrospinal  meningitis,  614 
(Cerumen,  58 
C^'rvical  adenitis,  59 

open-air  treatment,  62 
auricles,  74 
fistule,  74 
glands,  59 

out-door  life,  62 
lymph-nodes,  60 
nerves,  resection,  73 
plexus,  neck,  73 
ribs,  560 

vertebne,  dislocations,  69 
Chafed  heels,  716 
Clmir  of  orthopae<lic  surgery,  227 
Charcot's  joint  disease,  592 
Cheeks,  deformities  of,  53 
Cheese-cloth,  245 
Cheiloplast^',  53,  223 
Chemiotaxic,  581 

Chest,  anatomy  of  vessels  and  nerves,  80 
congenitaf  deformities,  107 
funnel,    pectus  excavatum,    depresse<l 

sternum,  108 
surgery,  59 
Chicken  breast,  108,  286 
Chilblains,  225 
Childhood,  anatomy,  1 

surgery,  1 
Children,  examination,  12 
fractures.  328 
history  oif  disease,  11 
jumping  positions,  Muybridge,  14 
physical  training,  236 
playthings,  12,  13 
rarity  of  rheumatism  in,  325 
walking  positions,  Muybridge,  14 
( 'hildren's  orthopaedic  hospitals,  231 

University  Hospital  ward,  234 
surgeon,  11 

ward,  Presbyterian  Hospital,  233 
wards,  231 
Child's  self-propelling  swing  for  arm  paralv- 
sis,  621 


Chinese  customs,  698 

foot,  XiS,  674,  698 
Chiropodist,  necessitv  for.  241,  692 
Chlonde,  ethyl,  21 
Chloroform,  20.  22 
"Choc  en  retoar.  "  314 
Chondrodystrophia  fetalis,  318,  319 
Chondromata,  601 
Chronic  articular  coxitis,  457 

progressive  polyarthritis,  586 

sprain,  549 

synovitis,  530 

tetanus,  641 
Cirsoid  tumor,  51 
Cireumcision,  UK),  200,  201 

cocaine,  201 

in  cerebral  spastic  paralysis.  649 

in  reflex  paralysis,  659  * 
Clavicle,  absent,  558 

fracture,  337 
Claxiis,  corns,  717 
Claws,  plaster,  248 
Claw-foot,  714,  715,  751 
Cleft  foot,  715 

palate,  38 

anatomy  of,  40 
anesthetic,  39 
Brophy's  technic,  40 
obturator,  45 
operations,  42,  43,  45 

time  of  operation,  38 
Rose's  position,  39 
Clicking  or  snapping  knee,  543 
(Clitoris,  adherent  prepuce,  170 

enlarged,  170,  189 

hood,  203 
Cloacs,  594 
Cloacal  openings,  158 
Clonus,  ankle,  415 
Clothing,  238 

Club-foot  (see  Talipes),  545,  663 
from  fractures,  690 
from  infantile  paralysis.  614 
inveterate,  infantile*  spinal  paraly- 
sis, 6^14 
Club-foot  apparatus,  514 
Club-hand,  573 
(Coagulation  necrosis,  369 
Cocaine  anesthesia,  21,  46 

eucaine,  novocaine,  tropococaine,  sto- 
vaine,  21 

in  litholapaxy,  208 

in  urethral  and  bladder  surgerv,  207 

local  anesthesia,  in-grown  nail.  719 
Coccyx,  excision,  160 
Cohabitation    in    spermatorrhea,    injurious 

effect,  204,  205 
Coition,  violent,  effect  on  embryo,  748 
Cold  abscess,  369,  376,  398,  413 

frost-bite,  224 
Coley's  toxins,  605 
Colitis,  110 
CoUes'  fracture,  346 
Collum  tortum  or  distortuxn,  68 

valgum,  313 
Coloboma^  53 
Colon  bacillus,  392 

congenital  idiopathic  dilatation,  151 
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iJrff^'fs.  Kfitito-iiriiiary  orvan>.  !'►** 
i!c»ficu«nrn'N  of  \nn\v.  747 
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ril»>..  H)s 
tiliia  ami  tihula.  717 

t;»li|M'.^  Willi.  r»s«i 
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i'la>Hitir:ttioii,  XM 
ih'foniiity.  tiiijrrrs  .')74 
«lisliK*ation.  i'IImjw  an<l  wriM.  7  Mi 

}ii|>  (sif     Nip.  (*onLt'iiital  (IimIikm- 
liiiii  -,  7JI 
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pn-p'Kt'.   .Klln-nri*  .     «'<iiii;fi)it.il   phirii<»-        l>i'fi»rTiii»»i  -     tr.|  i  n-l    .*.*■».»••.*» 
-»-.  J<i»  »l;ki.-    «.'■» 
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Cork  MtU^.  240 

l\m\f*  ami  calloNites.  241.  2lt>.  tWMI.  ti!»2  tW.*>. 

701.  707.  710.  717 
<Vi»<iucti('   cfTtN'r,    aiiipiitatiiiii    in    rlijl>-fiM>t, 
7.Vi 
o|M>r.itioii  in  i<^*li('iitir  )cir.tl>ii>«.  IV.'*! 

tniispl.iiiiatiMn.     o>n>l>rtl     it|Kii»tic 
iKirilx  ^iH.  |»|7 
<\>ii  tortu.  i'»N 
<'oxa  valira    .UP.t.  JIJ.  724 

int'.infilr  opin.tl  paral\M«    till 
xani.  309.    S.VJ    :d)\    7 J.*. 
Coxaliria  i<MM>  llip  ili<4':t^'.  tnlM*n'iili>iLo >.  4.>7 
(o\iii<«.  tiilN-nMiliiiio  -Ml-  llip  iii<4>aMv  tulw*r- 

ciiloii*^).  |.'>7 
Cninial  -^liw.  TrM-r.  -Jl 
(VanuTinniN .  ;»2-i 
('niniotalH*^.  2^>.  :'il.'i 
O.iniotonix.  Iinivir   .in.  .';2I 
('n'<»^«»rr.  tiilH'mil«i>-i-.  .»s."i 
Cn'tiniMu.  ;iln.  i'.JI     IJ.; 
I'nmihiii*.  Jl.'i.  J|N 
ChppliMl      rluMnn        U  hliMirr       hnlaHtrial 

Srli.M.I.  2.U\.  2J7.  2t.^.  ii.:j 
Crippli'.  «l«ri\  at  ji»n  of  u-rui,  2'2ti 
("nmp.  im-itiltr.iiii»io    **l 
('r\  pttirrlnili'.iii    JI  t 
Om-j.il  lii:.imi-n»     *>.;'» 
Oiiral  iMTnia.  |.;o 
CruU'li  par.il>  -i-    »».M 
OiUflj.  \\lif«'Ii-«l,  ti2o.  »i2.'» 
C'nilrln*H.  iiJI 

in  hip  'ii-ia**-.   |sl 
in  p.»ril\>»-    212 

<'niM-lliliM    ^   .»Tri<pL\.   Ii«i2 

<>\fr'««  rranial  -aw.  .U> 
riilntn-.  \.»li:iis  afiil  \ani»     'it*\ 
rMiifi!i»r!n  <»*to»t«iin\     ■2*»'*    H»** 

in  U»u-li'i:-     iti»»   .u»7 

Ml  r«i\  I  \  »'  .      ;I2 

in  ♦  }'i|-!.'.  -«  »l  -'I  tr  itiiiii.  .t|2 

\'.i  :l.ii  ?."■>    7««». 

in  k:.tN  k   k'..^     J**** 

III  I  ilii-.-    n'«» 
< 'uiiMinirh  •-II    i':«-tt,i^ii    tppirtis<«.   In 
tup-    hi.  r  -     .VI 
rnn'i,     !.■.!!••«.     I^i, 
C'i|i>-Mii,j  •.;!«  r.  ■.:..  .-     ...•  ■  -      S'N, 
t'nr\.»"jM    1. 1  T."'  :i      »•■•••. ..r    .li»7 
t'uf aiifo-i"   n   II*..  •      lM^f«ri'ili'j»  ;t»inf     \i»ii 
r-r,..  ■      ;7». 
ti  *i     '  .'h  -1  i.li.i*  i...:i»      :7I 

r"v-!.HM  ..!\    I  ';  I  !■:•  <■    2"7    2ii> 
<  v-t"    '.r  lii.ii     I  "■«» 
t\f.-l  I."...-  -    '»'•     :7'. 
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Deformities,  congenital,  229 

elbow,  564 

feet,  697 

fingers,  575 

forcible  correction,  296,  674 

gunstock,  at  elbow,  342 

hip,  503 

knee,  360,  544 

rickets,  284 
Deformity  of  ear,  ac<][uired,  58 
congenital,  57 

following  leg  fracture,  363,  364 

in  joint  diseases,  368 

scapular,  559 
Degenerative  ataxia,  661 
Deltoid,  neuritis,  553 

paralysis,  653 
Depresseci  sternum,  pectus  excavatum,  or 

funnel  chest,  108 
Dermoid  cysts,  30,  31,  48,  447 
Detachable  joint,  241 
Developmental  arrest,  229 
Deviation  of  septum  of  nose,  55 
Dextiin,  248 
Dextrocardia,  95 
Diabetes,  periforating  ulcer,  720 
Diaphyseal  tuberculosis,  570 
Diastasis,  ei)iphy8eal,  292,  349,  360 
Diathesis,  stnnnous,  371 
Digitus  recellens,  578 
Dilatation  of  colon,  congenital  idiopathic, 

151 
Diphtheria  antitoxin,  84,  92 

laryngeal,  4,  84 
Diphtheritic  balanoposthitis,  203 

croup,  84 

paralysis,  614 
Diplegia,  cerebral  spastic  paralysis,  642 
Diplococcus,  172 

gonorrheal.  171 

rheumaticus,  325 
Direct  rays  of  the  sun,  tuberculous  joints, 

386 
DLseiises  of  girls,  168 
Dislocations,  367 

ankle,  congenital,  745 

cervical  vertebne,  69 

congenital  (see  Congenital  dislocation), 
721 
elbow,  746 
hip,  721 
knee,  744 
patella,  745 
shoulder,  745 

hip,  470 

knee,  backward,  626 

latissimUH  dorsi  and  scapular  angle,  560 

patella,  or  shpping  patella,  544 

semilunar  cartilage  or  meniscus,  539 

shoulder,  habitual,  553 
old  unreduced,  555 

ulnar  nerve,  567 
Distraction  in  hif)  disease,  472 
Diverticulitis,  146 
Diverticulum,  Meckel's,  146 
Divulsoi,  197 

Donovan's  solution  in  hereditary  syphilis, 
318 


Donovan's  solution  in  tuberculosis,  385 
Double  harelip,  36 

Doyle's  spiral  spring  rotation  apparatus  fof 
club-foot,  682 
for  pigeon  toe,  713 
Drainage,  tuberculous  joints,  396 
Dressing-room,  surgical,  232 
Dressings,  adhesive  plaster.  527, 530, 549, 564 
Drop  catch,  625 

finger,  577 
Dropsy  of  pericanlium,  101 
Drunkenness,  cause  of  cerebral  spastic  ixiral- 

ysis,  641 
Dry  arthritis,  585 

caries,  370,  550 

cupping,  388 

hot  air,  364 
Duchenne-Aran  paralysis,  662 
Duchenne's  paralysis,  arm,  660,  662 
Dumb-l)ell  exercises,  lateral  curvature,  269, 

274 
Dupuytren's  contraction  of  fingers,  57S 
Dwarfism,  318,  323 
Dvsbasia  angiosclerotica  (see  Intermittent 

limp),  504 
Dystrophy,  662 

Earache,  57 

Ear,  deformities,  57 

foreign  bodies,  56 

hypertrophies,  57 

impactecf  cerumen  or  ear  wax,  58 

projecting  and  flaring,  57 

supernumerary  auricles,  57 
Ectopia,  213 

vesicae,  182 
Ectopic  testicle,  213 
Ectopion  visc^rum,  145 
Ectropion,  lip,  223 
Ectrodactylism,  576 
Egg-shell  lining  in  nerve  grafting,  638 
ElMmectomv,  laminectomy,  435 
Elastic  bandages,  knee-joint,  531 

constriction.  Bier's,  38S 
hypcremic,  wrist,  568 

knee-cap,  527 

ligature,  hemorrhoids,  166 

muscles,  621,  623 
Elbow,  adhesive  plaster  strapping,  564 

ankylosis,  343,  565 

arthritis,  565 

arthrojjlasty,  563,  565 

con^nital  dislocation,  746 

cubitus  valgus,  564 

cubitus  varus,  564 

dislocation  ulnar  nerve,  567 

erasion,  563 

excision,  344,  398,  563 

fracture,  340,  564 

ganglion,  566 

gonorrheal  infections,  566,  567 

gunstock  deformity,  342 

loose  bodies,  566 

sprain,  345,  564 

suiigical  conditions,  562 

tennis,  564 

tuberculosis,  562 

X-ray  anatomy,  338 
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Klcctric  liKht  batliH.  'lOl 

occupation  panics.  (iM 
tul><>n'ul(>>)s.  ;is«l.  ;iS7 

motor,  <>'_'<) 
Eloctricully  lu-atitl  luilb  or  pad.  .VJ7 
Elwtririty.  :»*M).  tUU 

infantile  ^pinal  panih>i>.  tils 

paraI>>iH,  ti.VJ 
Elect nilysi}4,  anfriorna.  M) 

ioditic.  \\ri>.t.  knw.  'AtS 
Eli»ctn)t  flora py.  tilS 

Elevation  (»f  scapula.  Spn-ntr**!'"*  «iij*i»a.M'.  .V»s 
Elon^at4><l  and  ronlractiMJ  fon-skin,  IKS 
Eini.srii<m  of  M>nu>ii.  JUM 
£ni|iyenia,  93.  0.'>.  119.  4.Vi 

blHinutli  pa^tr^  \H\ 

fonnalin,  U') 

latoral  curvatun".  9S.  2f»2 

pleurisy.  •.».'» 

nxTtion  of  rib.  IMi 

Hpinal  raricw.  -ti:{ 
Einiili'ion.  irxloform.  '.VM\,  4S4 
Enr<'phal<Mcii>.  29,  M\.  HI 
EniloNfope.  !'.».'> 
Endotoxins.  :{ss 
Enuli.sclii'  Kr.-inkliiMi    '2s\ 
EiitercH'lyHi^.  api>«*ndi(*iiis,  \'2'> 
Ento-  and  ••<f«»lila.sl.  l'»S 
EnuH'sis,  .Mi.'i 

Envin>nnH-rit.  tulx-nMilo^is.  'AT'S 
Enzyme.  »M».'> 
Eosinophilro.  24 
E|i4'ndyma.  4tl 
K|»imndyle.  fractnn',  'M'.\ 
Epidemic  nj>eliti-,  iui7 

|ioliiiniyeliti->  iM*e  Infantile  Hpinal  panil- 
>«.{■« r.  i,n7 
Epii;lof tiv.  rdrni.i.  In7 
Epih'|»:*\  .  cenbrrd  -pa-tir  p:iral\si«..  l»|| 

trt-pliimni;.  tvi'.l 
Epip)i\>Mal  di'iMiie'lon.  U-N.  :V2\i 
rrjiJMi-.  .;I7 

injnrit"-.  .'»•*.-' 

lines.  kiMi-.  .'»!*> 

i»**ih«":iiiMti.  i»iMi 

M'par.»ii..«..  .12M.  ;;j!».  170 
fitnur     '.IJ 
liuuiirn-.  .'.;'>N.  .:ii 
kii«'«     .'»  S 

Mill'.-  .iikI  ulna.  ;II7 
lil.i:,    .li.ii    ,\p» 
Epipby-**'"    ■i!i.i»"ni\     '► 

kni-«\  s 

in  «»-.fi-»«ni\i-b'!-.  .VH.  .V»7 

tibia,  s 

traiim.itiotiio.  .VIJ 

i|i-i'««niiiri.  -  !■  •!!.»«  in:;.  X\2 
tulM-rr>iliK.i>.   ;»;n.  .;7 1 
Epiph\ -ioix -I"..  ."»♦. 

Epipli\Mti'^  :;j.'i  ;:.'»n.  .'inI  .v.n 
l.i'p.  .'urn 

infe<MH»ii-  art linii-     lii'l 

infertiiiij-.  «il  iiilaiilo.  .V.*y 

kn*-*'.  .'».L» 
Epipl'H't'lf.  \'M\ 
EpL«|i:i«lia.  Iv) 
EpiniaxiK.  oo 


EpitMioiil  celU.  MV.i 

Kpitnichlea.  ;U1 

Epulis   4S 

lv|ninovaru.«.  iianilxtir.  td  I 

F^iuiniis  <•««•«'  Tali|x'-»'.  u*.i 

Nto|»-joint.  iVJ'J 

\aruo  and   \ali!ii».  coni^*mi:(l  an*!  ;»r- 
<|iiireil.  ('rf»l 
Kri.sion.  396,  '.^.*7 

ankli*.  Ms 

ellMiw.  ."WkJi 

liip.  4V, 

klMI",    "ilA 

•shoulder.  .Vil 

spinal  eane>.  4.1 1 

wn-t.  .V»s 
Krb'f.  |iarai\''i'<.  I'l.VJ.  iWiJ 
Kn-ctile  Tumorv.  p.i 
Kriiren»n  ranailen->iH.  niw-bktnl.  .Vt 
En»>ion.  '.\\H\ 

Kry^ijwla*  eau^ini;  arr»-«.t  of  f  iiU'm  Icmii*.  IMiTi 
l';r\>i|N«lati>-.ii<.  barilluo.  tiH.l 
Kr>tliniblasi^.  .V»| 
Krytlin»r\  ti-..  .577 
l!r>llin>nielMl::i:i    7nN 
Ivoiii.tn'li  b.in<lai;e.  »»■>.' 

iisii.i»ri>ni\ .  J*'7.  .Ml** 
taliji*-.  ti**'i 
I'^tfiliaireal  font-p-.  Jl*^ 

metal  b;db    in  :    llhi 

probaiiv:.   l«».i 

-trienin-.  PM 
EM>pliairi>-j«*jnni>->ti>m>  .  liit'i 
EMipliaiTiiM'wp*'.  hi.'» 
lvM»ph  tt;t>t«Mii\ .  In.;.  Kn; 
EMipli.m>i>  •tixi-rtieMl'irii.  lih'i 

f«»rri;;n  UkIh  *.  inl 

iiiiihTTn  itii.n-.  lni» 
|].K«.eriti.il  p  «r.il\  •  I- ••I  i-liildr»M    *^i7 
K^-i-nr  ifllf  K'jidt'l  iliiii'im;    fior 
|-Ml.iii'l«r    I  iMpM'iii  I.  ^»^ 
|-!th«T  .»iii--t  fit  ..i  I    17 

\<*\\  ie  -I'r.iii!     I.'»J 
i:th>l  bni'nidr    jn 

rlilind*-.  2*) 

Ivir.urii-  j:  :\ 

l.\:irii  it.ir     h  ^'  I  »v*      pr.     P". 
|-.\  I'li-riit  ii*    -I'l'i  li  t  «•.•••     I  ".I 
l!\iM-l"fi     -•■•■   in  »:'.  1  l-.il   ii'irit-'. 
Lxn-'ii't.     r  k\'     .'►»> 
tlN.»    .:ti 

lilp     ts7     l^^ 

kl..-.     .''J  .    .M'» 

n-oi-4'itn   tT  arMinv*.-n.\ .   tiil«Tri»li»» 

j..-.'-.  3«S 
nb     rfd 

wf,..  .1 1.  r.  ;.;d 

ur:-»    .'n.N 
K\«»r'ip!ial<t«-» '•      .•■■•pK  il.ir»  If.   11.'.    155 
|-;xi»,t ->.>•-«    .'i'*.'    ••'*••    •>'•"    ti*Mi 
rixpl.-'  I'lTX    ir.i-  Hii.ii...    In'. 
Kx^trnp'iv  1."  I'l.iddt-r.  '-r  •'\?r^.\rr*iori.  I**J 

ir.'«-f'i>ril\     "'f    I-I^i".     Imi 

pLi-'tr  rl.i^'iP     !>.■.    1*^1 
K\Teii-i«»Ti     .Pn-^ixe  pl,i«»ti"r    I7J    474 

r.xtriv  i^.»'i..ti.  'ifuu-    I'*-V  l'»i    !*♦! 
K\tn»\in«ii.'i    IsJ 
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Face,  asymmetry,  69 

fistula,  52 

and  heacJ,  siirwrv  of,  27 
Factor  in  tuberculosis,  weight-bearing,  368 
FaBcal  (see  Fecal) 
Family  ataxia,  661 

malformations,  750 
Faradism,  paralysis,  652 
Fascial  plastic  flaps  in  arthroplasty,  494, 

524,  563,  566 
Fatty  synovial  fringes;  lipoma  arborescens, 

Ml 
Fecal  fistule,  ap|)endicitis,  129  i 

Feeble-minded  children,  30  | 

cerebral  spastic  paralysis,  645 
Feet,  absence,  bones,  751  (see  also  Foot) 

achillodynia,  715 

boat-8ha|)ed,  688 

bursitis,  715  i 

bunion,  710  I 

care  of,  691,  692 

chafed  heels,  715 

chirojKxIist,  692 

claw,  714 

club-foot  (see  Talipes).  663 

congenital  deficiencies,  747 

contracted,  695 

coma  and  callosities.  717 

dangers   of   pressure   from   apparatus, 
692 

deformities,  697,  747 

erythromelalgia,  708 

exostoses,  715 

flat-foot,  697 

hallux  flexus.  712 

metatarsus,  712 
rigid  us,  712 
valgus,  710 
varus,  712 

hammer  toe,  714 

hollow  or  contracted,  695 

homy  nails,  720 

hyper-ext^nded  toes,  714 

ingrown  nail,  719 

lobster  claw,  751 

metatarsalgia,  Morton's  toe,  708 

overlapping  toes,  714 

painful  heel,  715 

perforating  ulcer,  720 

peroneal  synovitis,  719 

ten<io"n  <lisplacement,  718 

pes  planus,  697 

pigeon  toe,  712 

plant  algia,  707 

shoes  and  stockings,  720 

sprain,  707 

supemumerary  toes,  poly<lactvliam, 
714 

weak,  697 
Fell  O'Dwyer  apparatus,  20,  79,  SI,  101 
Felt  jackets.  lateral  curvature,  279 

splint,  249 
Femoral  or  crural  hernia,  144 
Femur,  absorption  neck,  Agnew,  756 

anatomy,  neck,  239 

congenital  dislocation  of  head,  721 
malformation  of  head,  723 

curved,  303 


Femur,  deficient,  749 

distortion  of  neck  and  condyles,  748 
epiphyseal  separation,  312,  349,  354, 

359 
fracture    (see    Fracture,   femur),   312, 
349.  351,  470 
acetabulum,  349 
condyles,  358 
head,  351 
lower  end,  358 
neck,  351 
shaft,  358 
statistics,  359 
sarcoma,  600 
Fetal  rickets,  284,  318,  320 
Fibrolysin,  578 
Fibrositis,  453 
Fibula  and  tibia,  congenital  deficiencies,  747 

fracture,  360 
Filiform  seton,  66 
Finger,  baseball,  577 
deformities,  574 
distorted,  575 

Dupuytren's  contraction,  578 
fracture,  349 
lock,  578 

mallet,  or  droi>-,  577 
musician's.  579 
spring,  578 

supernumerary',  or  polydactylism.  576 
trigger,  lock,  snapping,  578 
webbed,  576 
Finsen  light,  63 

therapy,  tulxjrculous  joints,  iiS6, 
5S0 
Fissure,  anus,  165 

congenital,  cheek.  53 
Rolando,  642 
Fistula,  anus,  165 

cervical,  branchial,  74 
eongenitiil  urethral,  174 
face,  52 
umbilical,  157 
Flail-legs,  314 

infantile  spinal  paralysis,  628 
Flat  arch.  697 
chest.  109 
foot,  548,  697 

acouired,  infantile,  697 
artnrodesis,  707 
causes,  697 

congenital,  infantile,  697 
diagnosis,  701 
mechanical,  702 
operative  treatment,  706 
osteotomy,  707 
rigid  and  painful,  705 
springs,  706 
symptoms,  699 

treatment,     manipulative,     gym- 
nastic, adhesive  straps,  me- 
chanical, sloping  sole  shoe, 
702 
sole  plates,  metal,  celluloid, 
leather,  felt,  703 
plaster  cast,  704 
tendon  transplantation,  706 
wedge  excision,  707 
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Muoruflcope,  6,  77.  XW 
Fly  and  Iwvine  inoculation,  tulterrulodiii,  'M'.\ 
KcBtal  (-•*«»  Fetal) 

Foot,  anatomy.  l>loo<i-vpweI>«.  07!»  («•*»  Ft»et) 
)M)n(>s.  7(M) 
tciuloiis.  «i75,  67tJ 
ilofon  111  tics.  697 
fliit  iitvht^,  (i'.M) 
fnictun's.  iW'M 
fiinctioMh.  JHIS 
injiirii's.  .VIS 
Io«  iitvU.  TiU) 

neiin)patlii<*  |M>rforafinK  ulct'nt.  7"J() 
tulM'rriil(»>i.s,  .V4S 
wnMichfj'.  *JI.'{ 
Foot-hull  knt-*'.  .VJ7 
F(M)t-ilro|>.  (i'.Ml 

infantile  Hpinul  puralvHij*.  (>|0 
panily.six.  !».'»:  { 
Fnrrefk*,  t4*n(loii  anastomosi.M.  242 
Forrihle     strai^hti'niiiK     knee.     ankylottLH. 

with  tenotomy.  .kU 
Foreign  Ixxlies.  air-piuwa^^H.  76 
l)la.Mer.  VXy 
ear.  .'Mi 

e?u>pliat:ii*«  anil  pharynx.  101 
lunjT*.  7<) 
nor«e    X\ 
nTtiim.  It»7 
irarhea.  7li 

iinMlini  ami  bladder.  19.'i 
FofpHt  HchoolH.  f)2.  '2'M\.  :VS« 
Fomialin.  empyema.  ?».'» 

injection  in  hip  dist^tiM*.  4M 
injivtion.  krw*-.  .V12.  .'>!:{.  .'>47 
injection  in  siiiu><e?«.  -i^Mt 
inje<Mioii  in  tnUTciilof>ii-  joint-.  ;{tM» 
hIiouMit  inj<*<'tion.   'tMi 
wri«.t   injfHMion.  .Vis 
Fom"ler'f«  solution  i»f  arM*nir.  Ms 

ill  arthritis  ilffoniians.  .*>M» 
III  li»'n-<liiarv  ^vphlitis.  Ms 
Fractiin»s.  It)    JU\.  J2H 

advantaAfcs     «»f     iMimo\:tl>le     dn'<vinjr. 

plastrr-of- Paris.  ;;:{2 
•jifp\    iJs,  .;2«.» 
am>Kthfiirs.  ;{;;i 
Karton'-..    (Mi 
H;»v:in:iii  dn-sNinif,  ;ti.; 
Umi!.  :ln 
in  rhildh.NHl.  J2M 
<'oll«"s'.  .;ifi 
comiiiiiiiiti-«l    ill.   1-12 
complir;ti«-i|   .;  11 
com|HiiiiMl    IW    .:it 
cri'pitus.  .{J*.* 
defoniiil\     .».5ii 
<l«'l.l>ts|   Mllloli     .l\{ 

di«loc.itioii.  .1.;n 

*insM.mij  fur  rluldn-n.  .112 

diinnj;  l»irth.  ;t.t*» 

epiphv««t>al    s«>|Mrtth>n    or    di-'junctiim. 

faulty  union.    Ill 

fnuTilit.v  «»s..iMMi.  :I21     l".V 

frr^pirncv.  .IJ*! 

irm^rmtick.  :«».'».  :V2s.  :i:i»'».  :«.'».  .t.»s.  .'.71 

fCvmno^tic  tn*ainirnt,  :i47 


!    Fracturett,  ir>'|Mtim  drrmiii|r>.  332 

hut -air  oven.  lilM.  :i47.  364,  Mm 

incomplete.  'A'2S 
I  indirect.  :{.'«) 

!  infantile.  XU) 

influ(*nce  of  airt*.  •i2N.  itJ^J 
1  in  June?*  of  rKTvej«.  H4.'» 

I  intercondyhiid.  Hill 

intni-utenne.  XU\.  7.'»l 

intni-iKtrtum.  .(.it) 

ischemic  pandysi-..  :il.'» 
<  li'piid  trlasp.  dn*s^mK.  X12 

loKs  of  function.  'A'2M 

malunion.  H-U 

m:ts<iiri*.  ^17.  MVi 

nuisTiilar  exerci«*i«»t.  HI7 

n<»ce^sity  for  ane^tlM*«ui.  itil 

necesnity  f<ir  .\-r.i>.  Ittt).  'Xl\ 

non-union,  ilil.  :ii»2 

o|M*n  tn*atmi*iit.  iU7 

ik^tiNiinalacia    'X22 

oMti-oiiiychtis.  .VJ7 

ot<teopf<ithyn»si...  .{21 
I  oste^itmiiN .  'XU\ 

IKinttfinr  iln-^smif-.  XV2 

|kiirtiinfion.  XU) 

plasi«-rH>f-I*.tri«.   advant;Mr»'*  of.   XH't 

plaj^tern  if -Paris    tlie    lieol    dn'^wMtic    fitr 
childrt>n.  :H2 

Polt's    (i«lll 

finriiilarthnMm.  'Xi\ 

retluctioii.  X\\ 

n>tention.  XV2 

K<H>ntj;«'n-ni\  rxamination.  'X\\.  Ml 

<<in>iima.  tjlH 

Mlicat4>  of  mmLi  •InTwinir*.  Xi2 

•iimplc.    Utl 

!»pinr.  .Ui7 

sphiit<«.  :(.(:( 

fi|ioiitan*iMis.  :\2s.  ti<U 

Hpniiii  fn»clun*s    .Ctii   .l.V» 

!«larch  clre^iiiiTs.  :IK2 

jitalistio*.  .{2*1 

T  fr.ictun*     ill 

tali|»*s  full. iH  lilt;.  ti'HI 

unuMil«*<|    -^-n-w-.  plat«'«.  win*.  .l-H   X\'* 

VICloil«   Ulilitli      V  i»'t 

fi(io>lf>ri  ^plinr^     lU    .il.'i 
wnnkltsl.    IjN 

\-ri\  i'\.iinni.i!n»n.  .HI     (11 
Fracture       indu  >diKil    Ixmm**      tc«>i:«lHi|iiiii. 
JP»    :•<» 
.inn  (•••f  H<itiit>r>i- '     its 
.isi  r.ti;alu«     U».*i 
rl:i\irU',    wC 
tIImih    1  <.«^»  ||iiti»i-rii'> '    .1  In 

I'plptlNxl-       !."• 

frmur.    ;i.'    349 

c«»iiv  tlfso«*m  hip  s|4int.  ;l,'».'» 

ff>m<>'-d  tH\td.  iiif.tnts.  .Cil) 

liiwir  iiid     l.'»N     l.V» 

nt-t-k.    i*»l      v.*»-»     l.»|    .U'wi    470 

pi  i««fr  •tr>-v]Tit>     i'lii 

sh  It!     i;»s 

st,itistirs     l.Vl 

Thiitn.is  hip  «plint     L\2     »V: 

tilMil.i   M^' .tisi>Til»t.iandhlMiLi    iV'Mi 

Pott ..  342.  :kwi 
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FrsMJture — fingers,  adhesive  plaster,  349 
foot,  365 

forearm  (see  Radius  and  ulna),  344 
hand,  347,  349 
humerus,  condyles,  338,  552 

fracture  with  dislocation, 
339 
elbow,  340 
epicondyle,  341 
intercondvloid,  340 
neck,  3;«;  339 
shaft,  338,  339 
T,  elbow,  340 
jaw,  367 
leg  (see  Tibia  and  fibula),  360 

delayed  union,  362 
malleoli,  364 
metacarpal,  349 
metatarsal,  365 
nose,  366 

olecranon  (see  Ulna),  344 
oe  calcis,  365,  366 
patella,  359 
pelvis,  349 
penis,  194 

radius  and  ulna,  344,  345 
Barton's,  346 
bent,  345 
Colics',  346 

dangers  of  ischemic  par- 
alysis, 345 
greenstick,  Mo 
incomplete,  328 
plaster  dressings,  use  of 

zinc  strip,  332 
shaft,  346 
metal  splints,  346 
wooden  splints,  345,  346 
ribs,  367 
skull,  366 

during  birth,  330 
spine.  367 

tarsus,  365,  549,  690 
thiph  (see  femur),  Ii49 
tibia  and  fibula,  360 

ankle,  362,  549 
bent,  lUo 
condyle,  360 
epiphysis,  360 
greenstick,  360 
knee-joint.  359 

Plaster  dressing,  362 
btt's,  690 
ulna  (see  also  Radius  and  ulna), 
345 
olecranon.  344 
shaft.  345 
Fragilitas.  idiopathic,  321 
ossium,  321,  322.  328 
Friedreich's  ataxia.  661 
Frog-skin  graft,  223 
P'rost-bite  and  cold,  210.  224 
Functional  impotency,  205 
joint,  657 
knee,  537 

law  of  transformation.  Wolff's,  2^58 
Fungous  or  gelatinous  joint  disease.  368 
.synovitis,  505 


Funicular  hernia,  132 

Funnel  chest,  108 

Furuncles,  225 

Funinctilosis,  vaccine  therapy,  225 


Galvanic  current    in   sjnnal  arthropathies, 

593 
Galvanism,  590 

paralysis,  652 
Ganglion,  elbow,  566 

wrist,  573 
Gant,  osteotomy,  hip,  492 
Gas-pipe  bed-frame  m  hip  disease.  489 
bed-tray,  spinal  caries,  422 
frame  with  ^dndlass,  425 
Gastrocnemius,  rupture,  717 
Gastro-enterostomy,  104 
Gastro-esophagostomy,  106 
Gastrotomv,  104,  106 
Gelatin  in  hemophilia,  543 

injection  in  ununited  fracture,  335 
Gelatinous  or  fimgous  joint  disease,  :{68 
Genital  tubercle,  175,  188 
Genito-urinary  organs,  congenital  defects 
168 
sureery,  168 
Genu  extrorsum  (see  Bow-legs),  liO\ 

introrsum  (see  Knock-knee),  291 

recurvatum  (see  Back-knee),  :tt)I,  ,'>45, 
614 
in  infantile  spinal  paralysis,  622 

retrorsiim,  301 

valgiun  (see  Knock-knee),  291 

varum  (see  Bow-legs),  301 
Gibbosity,  4:iS 
Gibbus.  417.  437 
Gigantism,  321,  324 
Gigli-Haertel  vnre  saw,  31 
Gigli  saw,  290 
Girls,  hernia,  inguinal,  144 

hydrocele,  canal  of  Nuck,  216,  217 

litholapaxy,  210 

malformations,  168 

pelvic  anatomy,  169 

pelvic  examination.  169,  190 

sexual  organs,  168 
(ilands,  cervical,  59 
(Jlue,  248 
CJo-cart,  492 
Gold  and  silver  foil,  493 
Gonococcic  epiphysitis,  599 

serum,  5S4 

vaccines,  393,  584 

vaccine  therapy,  172 
Gonococcus,  583 

Neisser,  171 
Gonorrheal  arthritis,  390,  469,  582 

bursiB,  582 

exosto.MW,  701,  716 

ophthalmia,  582,  585 

rheumatism  (see  Gonorrheal  arthritis). 
582,  583 

urethritis,  582 

vaginitis  in  children,  171, 172,  582 
Gout,  326 
Gouty  knee,  546 

neuritis,  659 
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(iraftitiff.  ticrv(\  thk\ 

teixiorus.  {\:^) 
CnifUi,  KkJn,  22:{ 
(irum'H  8tuin.  172 
(IninulocytcH.  .kSO 
Clnfnf<tick  fnictun*.  Iniw-lepi,  .'W5 
fon'ann.  'M'> 
(ihia.  :{r»() 
(mmiritr  fuiins,  'id.  .{2r>.  .UM).  407,  r>40,  .V.M\ 
r/<.  osteomyelitis.  '>JH» 
Cf.  riicuiiialisin,  .TJli 
(fiilMTiiac'iilurn  testis,  l^il 
<iiiiru*u-pi^  iiKM-iilation.  hip  diMcaM'.  ACiS 

tulMTTulosi;*.     \)!y,     'A\~ ,     ',i'2'y, 
Am.  :i7(\.  4S5 
(iiiriirnata.  'M't 

(iurmtock  <l<>foriiiity.  ellM>w.  .'M2,  564 
CiyninaMiiii).  2U1.  'I'M.  'J'-Wi,  527 

orthopaiMlir.  '227.  22«,  2«>S.  (»21 
prr»srripti<ui.  2t'vS 
<iy^lrl:l^tic  ••xiTriM's,  eeM>ml  ti|ntf<tic  jwr- 
al\>'is.  <>17 
frart tin's.  'M\'* 

infantile  spinal  |>:ir;ilyr«if>.  *\\S 
lati'nil  nirvatun*.  2t»7 
<!y|iMjm:  pla'»ter-of- Paris,  244 
l>an<lap<'s.  2*JS 

for  lM>\v-h'p<.  'MM 
cjists  in  epiphysitis.  tMM) 

in  fnirtnn*.  'X\4 
fixation,  taliiM^K.  ()!N) 
i»plint,  isrheniic  luiRtlvMih.  tJ50 


lltt'niorrhafrt*  (^'<'  Heinorrh:i#:i») 
lla*nic»itatic  (•**•»•  llettioviatic) 
Hairy  nioii'^.  .')2 
Hallux  ^letatar^w^.  712 

riffiiliis  or  Hexu-*.  712.  715 

valuiiH.  7H».  711 

\ariiv.  712 
llainnier  fmirer.  .'>77 

t<««>.  701.  707,  711 
Hamniork.  nni»hn  125 
HaiMi,  al>s4rie«-  of  l)«ini-<'.  751 

Ikuh'  ilitu'irririi-    75J 

l»rirh\«l;iet\  li-tii    57«» 

rk'f t .  57 1 

roliL'i'Tiltal  «!etirieiirn**.  755 

ilefortiMNl.  T.Vi 

frarfnn-.  .•.17 

loli*.t«>r-4'i.i\\    571 

plastie  iifi« mtnui    57.*» 

skiairniMi-    ii 

-pin. I  \jri«.  -  I    ■>7i> 

sU^Nriniiiii  t  ir\     titiirer>'.   «'r   |"»l\«l.irl\l« 
i-Mi.  57»» 

TliiiT^rfi  -ki'    irrrMJii:    57i. 

iiiln-ni'l"*-^!'    .'•4>>    57n 

VkrIiUil  fui;:«  r»    >.\  ii'Liif  \l:*jii    57»i 
Han>lip.  .'{.{ 

aiM-^tliilir     >l 

mrnplM"  i»«  «i     Ui    .;7.    is 

fliiuMi-     •<•    ■>7.  -vN 

•  •|M'ri»ii«!.-     51.  ;»5 

*iitiin-     III 

liiiie  fiif  ii;i(-r.iti«in     il 
Harriiii;t4>n  -  xihiMun.  5:i2 


HarriMtn'fl  line  in  rirketii,  '2Sti 
Hea<l  an<l  fact*.  iiiinnT>-  «»f.  27 

mi.'iiM'iMun  in  spinal  unhroittthim.  50:i 
HelM'nkMi's  n(Mlcwitin«.  .'tSli 
He«>l.  (lainful  or  tender.  715 
Heniarthni^is.  'A'27 
HeniHtor<'Ie.  21ti 
Heniatof^noiiH  myelitis,  017 
Hematoma  nraip.  .HO 

steniomasloid.  i\[i 
Hemiplegia.  5M2 

wn'hnil  s|nistir  luirulysif*.  f»42,  tUH,  647 

tahfn-^.  tVV.* 
Hem(»t;lohin.  H27 
Hemophilia.  '.<'Jt\ 

knee.  />4;i 
HcMnorrhoiiU.  irt2 

in  vi>>iral  ralnihi!*.  207 
Heretlitary  ataxia.  tUtI 
|Kirapli>iri».  (»<il 

svphilin.  Iti.  314 
llereiiity.  16.  22<« 

in  U»ne  «let»rienries,  74S 

rluh-fe<'t.  i'ttVl 

conireiiiral  ilefoniiitie?*.  22'.> 

joint  «iise:iM>.  M\ 

|ih<Mi4lohy|M>rtniphir    miL«cular   |mnily> 
sis.  frfj) 
'  tahfu'v.  tiiVI 

tiilM>miloMs.  .i7l 

t(iU*mili>iu«  joint •.  .17** 
HeniiaphnMlitiHrn.  17.  !»»*.•.  IM 

rn>sNeii  or  Mi|ieqi(M'<l.  IIM) 

spuriinis.  1S9 

\ert  latenilLH.  ls'» 
Hen.ia.  IJO,  214.  2Hi.  42«» 

alMJoiiiinal.  1^(0 

anatoniy.  l^M 

ap(xMi*li\  in  h;i(\  \.H.  i:i5 

canal  nf  N.irk.  \Xi.  |:R».  144 

eaUM"*.  \.U).  i:i\ 

eoinr<*intal  IndnKfk-,  Ml 

ditTi-ntitiai  iliai:iio^i<>.  l-U    |.W» 

cetuio-iniruin.ii  hcaiuent    I'M 

i;irU.  intrtniial.  l-{2.  l-vi    111 

ir<ilM-riiarMlMiii  levfjo.  I-il 

Xlulirniin  duct*.  l.»l 

pni|.»-nf«iiir  il.  1  12 

TMif.il  hiriM-.t  t.i     l-»l 

i:i\io    I  1  : 

tn\»tir.i-fi?     1  i*. 

l.and.ii:.-..  1  J7 
inici-rioii.  1  In 
t»|«i' r  iti\.-    I  ;*» 

lii«^if.i    Ml    215 
i^ii.'fi!    Itt    115 
l.i'r!iii»ji»ni\  .  I  »•»    1  l.'l 
itij:<nci  il    1  It 
ridti-«l    1  to 

Mil    »'-.)l    tt      1  l». 

n>*t  IM  U'.t    l.;7 
•tr.iiu'ul.ition.  1 1  i 

ni\«  r-'.»n  of  l-i«J\     1  |.l 
iii.i:iip'il.tit«>fi    i.txi*    1 1:( 
•  »l«r.i»n.n.  1  |.; 
tr-ivM-..  I  ;7    llrt 
r  .iiiei  \:ti;Mt:di<«  li-^ti*     l.»l  , 

\  trw-tH**-   ar»jumNj.  l.li)    I  ;.» 


776  INDEX. 

Hernia,  varieties:  cecal,  I'Sii,  1.%,  142  f  Hip, 

eon^nital  infantile,  180,  142 
crural,  144,  145 
ectopic  testicle,  135.  142 
encysted,  132 
femoral,  130.  135 
funicular,  131,  132 
hydrocele,  I'M,  135 
infantile,  130 
ini^uinal,  130.  135 
irreducible,  133,  143 
Littr6'8,  133 
Richter's.  133 
strangulateti,  143 
traumatic,  130 
umbilical,  V\0,  135,  144.  145 
Hernia,  meninges,  29 
Hernia,  tendon  sheath,  wrist.  573 
Heteroplastic  methods  in  osteomyelitis,  598   '.  Hip 
Hey's  internal  derangement  of  knee,  539 
Hiatus  of  the  abdominal  wall,  182 
Hickory  frame  for  bed-tray,  422 
High-frequency  current,  590 

elbow  disease,  565 
knee,  synovitis.  530 
occupational  palsies,  645 
shoulder.  557 
tuberculosis,  'W6 
therapy,  582,  590 
High-heeled  shoes,  695 
High  hip  (see  Lateral  curvature),  259 
potential  electrical  currents,  584 
scapula,  558 
shoulder,  558 
Hip,  amputation  in  sarcoma,  603 
ankylosis,  491 
apparatus,  478 
bursitis,  502 

congenital  dislocation.  721 
accident*,  739 
:ift«r  treatment,  731,  732 
anterior,  725 
bilateral,  734.  735 
causes,  721.  724 
dangers  of  immediate  forcible 

reduction.  739 
diagnosis.  725 
double,  727.  730 
fracture.  739 

gymnjistic  exercises  and  mas- 
sage, 732 
HofTa  method,  73S,  744 
locomotion  on  wheele<l  chair, 

735 
Lorenz,  727,  729  I 

lordosis.  73()  ' 

Paei,  727.  72S  \ 

pathology,  723 
plastor-of- Paris  fixation,   731, 

734 
prognosis.  740.  742  , 

psoudarthrosis.  503.  743  \ 

reduction,  72S  , 

immediate  forcible  man- 

i])(ilations,  727.  733         j 
mechanical,  7^^ 
open  treatment,  735,  736  ; 
results,  742 
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Hip  <litK>a^>.    t iil)erciilou8.   immohiliHition. 
475 
inciHioiiM,  4S4,  4S7 
U'athor  HplintM.  47(>.  IM) 
limp.  4t)l,  407 
iiMH.'liaiiical  frratiiient.  47.> 
imiximI  inftTtion.  4.S4 
riiortalily.  49/i 
iiULKcular  riffidity.  4<>2 
iiilfht  crif***.  4<>4 
pain.  iM 

n-t\vx,  4|[;s 
|>ath(>|o}ri(*  ili^ilocation.  Mm 
\KithoUtfi\-.  4.vS,  4(»1 
|NTiiH>al  naiiils.  47S 
pla.Mt«'^-<»f-I*ari^  cju*t.  475 
pn>Ki)<»si>.  494.  4W 
pn)t«'ctiv<'  splintH.  47f» 
n'lapH<*?*.  4r»7 

rli4Miiiiati«<in    vm.    hip   (liM-aM*. 
♦<)7.  470 

i>f   liip   nirr   in   cliiMriMi. 
ir»7.  4t»S 
Sayn*.  lon^  f«pliiit.  47.S 
MMss4)r  Ifjjs.  U\7,  VM 
MatJKtics.  4!».V  VM 
sun  imrrlii'-.  471.  47'J 
-iip|Minition.  4S4.  41M) 
Miiiptoiii'«.  ttil 

apiKin*!!!     kMi^thoniiiir. 

apfKireiit  »horteniiijr.  4(U 
aintpliy.  4fV4 
«l«'f«»ni»ity,  4«V4 
iii«liir.ilinri   aiui   Hwvlliiiit. 

liriiiialiiiii  of  inoTiiui.  4r»2 

limp.  t»>l 

mUMMilar     nenlilv.     AtV2. 

ir,7 
NiMatfUi's  Imr.  MW; 
luirlit  rru'v.  tt»| 
pain.   PVl 
|N>^ltlnll.    Uil 
n-HfX     riiUM*tilar     xiiiiiMii. 

pant.  llVs 
-liiirtrriiuir.  ItiA 
'r.i\l«ir  •.piml.  I7^ 
'l*)inMia»  '•plmf.  I7t» 
f ric'lnMi  •«piiiit .  177 
tHMtiiii'iir.  171 

Aiiii-riraii     mr(h«Mi.     I7t». 

»77 
\irti«-\%  *pliiif    177 
.tiiili:ilanl   inMtmi'iit.   I7.'i 
rM?i\  ilfMi'iit   H|i||iii%,    tN4i 
rnitih*'-     I7.'» 
i\t«'ti«ii»ii  rrrictioii.  47.1 
♦i\.i?iiiii  -.flint-.    I7'».   I7ii 
fn-h   tjr     I'MI    |s'» 
lii;;h  >.fi»«'     I7.*» 
Inni:    -|'i»i     pla^trr    ra*l 
17*1    <7t» 

.i!»Mi -*««-»  :it>«l  Miiii<<«*« 

VMi 
tinptiTatinti.  4V* 


H  i  p  ( lu«e:uM\  t  tilirrrulouii.  t  n*At  rn^n  t .  Art  h  rrc- 
loiny.  147.  4.Sl» 
an)l^>pta^tv.     MU. 

arllinit«Hii\ .  4M 
aj«pir.itiiiri  and  injec- 
tion. 4  VI 
IiLmiuiiIi  |i;i^U*.  4tU 
liriM*mi'nt  fom^.  VM 
c«irn'«"rion     «>f    rarU 

ilcfitmnt>.  4s| 
ciimTf  uiii  of  hktf  ilr- 
ftinints  and  ank\- 

l<K*l<^.   VJ\ 

dniinatn*.  I^-' 
t>nL<»ion.  |s.'».  4.h7 
f\ri».n»n.     4SI».     4h7. 

«'\plonit4»rv  iiiri^Hin. 

4v-> 
tixation.  17ft 
foral«'\Iir|»ation.  Iv'» 
forrihU-   n>rrprti(»n. 

4'.»l 
funrtiotial        nfitill>. 

I'*7.  4«K 
inn%ion.  arthn»toni\. 

«H|.  4s7 
tiirioion    and     injec- 
tion. 4H|.  4s7 
(».tf*t>ioni>.  Ml*.*.  VM't 
n*^'Ciion.  4  Ml 
s:iw  M'ction.  VXi 
f  rvpluiiinjc  nnd  uftn- 
imiirturr.  4Vi 
oiit-d.H»r    lifiv    .IMV    47.V 

4VI.  41*') 
p!-ft#T  U»il.  47*» 
l«tstfrii»r     har.     TlKkrn.i*. 

47«i.   177 
pniii'v'inr    17.* 
n-ci|iiiU-ijc\    till    filirv^kNl 

litftT    47  J 
n-^t.    tix-itioii    ;int|    irac- 

!i..fi    47J    477 
^iii«i-l».Mf*    47*1 
."*  i\  n-  f  ruM ion  •.plinf    477 
"ivr*  'inr*    47.'» 
-iiiiiiit.tr\     ••(     tn'atiitfiii . 
4«i'» 

*M!i-.!.r'n-       I'M!      4n*» 

l'i\l<>r     litp     -plinl       477. 

4:n 

r^'-m.i-.  Sip  -pliiii    <7«t 
•ri«t,i.»i     I'.     lifH*    iif    ilf. 

:'.'nii'\     174 
•r%rTit.;i  -(•liiit*    4*»7     477 

47*» 
.» ;rt    «-nir  i»-     4VI 
•  lJ«c.i-<       •     •'..*    .Ill  I'l-ri,     47li 
.  I  .{  l.\  -;!   -     ■<*■» 
».\-»i  TU   il      171      '.«Bl 

»>i\»-»-wi..v     "i    «  ;  .1.  ••>.(     ||..|    pii^^tMi  tiw. 
i»Nj    :  I  ; 
•  •■'ii   ■!■.■«•  \-f    fiilH  rriili>it«    *•     ill    ■•••■'H 

Cn     417     457.  id.*> 
;t»»!it.  \  ri\     .174     4^4 
fiiirin.il  «'piphyHi»    X  ri\    •• 
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Hip,  osteotomy,  Gant,  Volkmann,  492 

Bcrofulous,  371 

slipping;,  503 

Hnapping,  503 

strumous,  371 

subluxation,  503 

trauma,  501,  502 
Hodfi^kin'H  (lisease,  67 

Hoffa's  operation,  congenital  dislocation  hip, 
738,  744 

ream  for  congenital  dislocation  of  hip,738 
Holland  half  soles,  705 
Hollow  or  contracted  foot,  664,  605,  715 

flushing  curette,  486 
Horsehair  probang,  102 
Horse  serum,  581 
Hospital  ward,  construction,  231 
Hospitals,  children's  orthopaedic,  231 
Hot  air  in  arthritis  deformans,  590 

baking,  fractures,  334,  364,  365 
rheumatic  shoulder,  557 
Hot  springs,  591 
Housemaid's  knee,  535 
Humerus,  centres  of  ossification,  5 

<lislocation,  3!^S 

epiphyseal  separation,  338 

epiphysis.  X-ray,  8 

fracture,  338,  552,  556 

osteotomy,  564 
Hump-back  deformity,  spinal  caries,  411 
Hutchinson  teeth,  316 
Hydrarthrosis,  5^ 
Hydrencephalocele,  29 
Hydrocele,  1^4,  135,  214,  216 

congenital,  216 

encysted,  216 

funicular.  216 

infantile,  216 

neck,  hygroma,  75 

sac  in  knee  arthroplasty,  535 
Hydrocephahis,  27,  32,  40i;  441 
Hydrogen  peroxide,  399 
Hydromyelia,  441 
Hydronephrosis,  218 
Hydrops  articuli,  528 
Hy<lrorrhachis,  441 
Hydrotherapy,  591 
Hydrothorax,  93 
Hygroma,  neck,  75,  528 
Hymen,  cribrifonn  and  imjxjrforate.  170 
Hy|)ercmia,  390 

Bier's  elastic  constriction,  573 

elastic  constriction,  tulwrculous  joints, 
388 
Hyiwremic  congestion,  Bier's,  573 
Hypertropliic  arthritis.  585 

stenosis,  pylorus,  infantile.  151 
Hy|K*rtrophy,  Angers  (set*  Fingers) 
HvfKHlermic     injection     test,    tuberculous 

joint,  375 
Hypophysis  cerebri,  324 
Hypospadia.  175,  176 
Hysterical  contractions,  658 

dysphagia,  107 

hip,  500 

joints,  657 

knee  (neuromimesLs).  537 

I  ;ir:ilysis.  657,  658 


Ice  and  salt  anesthesia,  21 
Ice-bags,  528 
Ichthyol,  5:50 
Idiocy,  316 

I<liopathic  dilatation  of  colon,  congenital, 
151 
progressive  curvature,  wrist,  571 
Idiots,  30 

cerebral  spastic  paralysis,  (>44 
Ignipuncture  and  trephining,  hip  disease, 
483,  484 
tuberculous  joint-s,  395 
Ileus,  147 
Iliac  abscess,  419,  607 

disease,  tuberculous.  454 
Ilium,  excision.  488 

sarcoma,  601 
Imbeciles,  47 

cerebral  spastic  paralysis,  644 
Immunization,  active,  390,  392 

artificial,  tuberculous  joints,  390 
passive,  390 
Imperforate  rectum  and  anus,  ^58 

urethra,  194 
Impotentia  coeundi  et  rrenerandi,  205 
Incandescent  cabinet,  591 
Incontinence,  sexual,  207 

urine,  enuresis,  be<l  wetting,  205 
Index,  opsonic,  390,  391 
Indican,  589 
Industrial    school    for    cripj>led    children, 

Widener,  237 
Infant  masturbation.  202 
Infantile  hernia,  130 

hypertrophic  stenosis  of  pylorus,  151 
rickets,  248 

spmal    paralysis    (see    also    Anterior 
poliomyelitis),  607 
after  treatment  following  ten- 
oplasty, 635 
anterior  comu,  609 
apparatus,  623,  625 
arm  paralysis,  623 
arm  and  hand  tenoplasty,  6.'J4 
arthrodesis,  628,  629 
elbow.  629 
hip,  629 
knee,  629 
shoulder,  629 
wrist,  629 
^  astragalectomy,  633 

autoinfection,  60S 
bacteriology,  608 
l)one  lengthening,  629 
calcaneo-cavus,  paralytic,  612 
calcaneo- valgus,  paralytic,  612 
causes,  608 

club-foot,  inveterate,  634 
cold,  damp  ground,  608 
contagion,  608 
course,  611 
deformities,  611,  612 
differential  diagnosis,  613 
electrical  reactions,  616 
electricity.  617,  618 
epidemics,  607 
equinovalgus,  paralytic,  612 
equinovarus,  612 
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Infantile  Kpinal  panilysin.  (><|iiinu>  fU'J 
ctioln^ry,  tMhi 
fanuliMn.  «)17.  (>1S 
Hal-f<K>t.  iVMi 

f(M>t  ron tractions,  (til.  (il'J 
^Ivanisin.  til",  (ils 
^vnin:Lstic  oMTciK'?*.  t)lN 
lup  ctint pactions.  t>ll.  lU'J 
intK'itlatioii  «)f  nn>nkc\>*.  iMfr* 
kn<N>  contractions,  t)ll 
inas«<ijjf.  (ils 
rnrclianical      applianct'H     and 

apparatus.  (iJt) 
inicn»-onjani.sn»s.  iH)7 
nni.scic  (<Midt'nicsM,  ♦>!*< 
niyoioiny  at  hip.  ti'J? 
ncrvf  anaMtontosis.  tninsplan- 

tation.  (i^tii 
nerve  irniftiiuf;  iiciirorrliapliy. 

iu'iiri»|>laMy,  tK^ti 
nrrvr  n-^rncmtion.  tVM) 
n(Min»pla>tic  snt urine,  ti^t' 
ncun>pta>ty.    latenil    inif^lan- 

tation.s.  (Kls 
o|KTalivt'  tn'atnicnt.  (i'J.'t.  (i'.'ti 
ortliopatMlic  ^yinn:i>iuin.  (il^. 

(>.{."> 
nstrittoniy.  fiinur.  liJs.  «»;«l 
patliolony.  (i(IS 

pn>vrntion  of  ih-fonnitii*?..  iVHi 
pnijrnosi.s.  lil.'i 
•  )ua*iri(*4>|ir<  niusric.  (i'Jl 
n'actinn  of  ilr^'iicnition.  (il(i 
rli<*urna(isni  r*..  till 
slioulilcr,  Vt'JA 
sltoiihler  <li>liH'a(ion.  .'i.V'> 
silk  ti-ndon-,  ti-JJ 
>pir»:il  puiirturr.  tills 

spJMlls.    t)"Jl> 

^prunr  swini:.  <'»1'* 
.sumin;ir\    liin 

.-\  lllptlllllo.    t»if» 

t!iiii*s.  liij.  r.i:..  6H9,tvi: 

-liMrfi-niMC     and     lrn;;tl.- 

•  intii:.  iiJ1».  «i.i(» 
tr.iii<-pl.iiir.iri«in.  km-*-.  •»  >l 

ti-fiiipil-T  \ .  ti.'A) 

h'tM»fi»rri\  .  Mjii 

tr:i|>«-/iii>  t  t.iti^pl.iliT:itioii.  ('».l.'> 

in-.itiiHiir    ti|7  • 

«  liTf  lint  \ ,  Ids 
ni:i— -.iiTi-.  •d^ 
liii-rli  iiilfiil        .i|ipl|-<li<  I  < 

III.. In-. d.  olT 

i|hMii  ■.ri»foui\    i.Jii 
irtl.r.-i.'-i-.  «!.*> 
■  \f.    ■••I».   •iJ«i 

ii.\  iiji.iii\ .  r».'7 
i.ir\t'    .ifi.i*fnni«.-j-. 

ii  :i» 
.«:,..,f.iti,\     .•►«»i»,   »»JN 
!«  iid'M .      til  i*Tiitliii^;*. 

I.  ;ii 


I nfantilt' spinal  intralytifi.  tn*alini-nt  o|ieni- 
t'iviv  tonotoniy.  (kH) 
\il»ratilc  niaM^oi!*'.  61H 
Infants.  ;icul<»  «i*l«i»inyi-litir  arthriti*.  &S0 
acuti'  ^4»ptic  «»stitis.  ."i^M 
acutr  i'pi|i|>>siti-.  .V.l*» 
Infectious  artliriti.".  ,'»ii."i 
gunshot ,  .'»s(> 
kn.t>.  .Vtl 
shoiildrr.  ."i.*i7 
cpipliysiti..    artlinfis.  |»»».» 

of  infants.  .Vi'.» 
osttHinivi'lni-   .V.M 
.s|Minil\  litis    117 
Intiltnition.  S<'lil«-icir-'.  *J2 
Inuntun  nail.  7VJ 
hiKiiinal  liernia.  TUI    si>i>  Hernial 
InlM'Hted  syphilis.  J 14 

ci'nhr.d  s|i:istic  |i:inily«i*.  »W2 
Injection-..  rnen"ur\ .  intr:»\en«Mis.  ;i|7 
In-knee.  2QI. -Vis. '.Ml 

foUiiuini;  epiph\sitis.  .'i!>l» 
liKKMilation    i>f    nionkfVs.    uif.iniile    H|Hnal 
i«;iralv..is.  fills 
tMlKTCulosi>..  :i7^t 
Instruments.  212 

lntemnt(*-nt  elaM<li(Mtinn    .MM.  7(l| 
•  iyslia-t.i  an;:ii»-scler»»tica.  .'»*M 
Internal    il«'nin»:»'fnent    *4    ilw     kint-     «Jli. 

Intent nial  tliNerticula.  I  «»i 

nialfoniiations.  l.M 

olist  ruction.  1  tii 
In(e>t:ne.  atn-Ma.  1  4i> 

n>n;r<'nit:tt  nialturni.itiMik.  1  I** 

fiireiirn  lnMhe"*.  I  .Ml 
Intricr.kin.il  lii*n>4»rrliain*.  lill 
Intrariitieul.tr  siImt  wiri'  •.ulun-.  ti«i 
Intridur.d  t1<i-hiiiir    *'L* 
lntMl».iti..n.  M    N.'i   NO   VI 

arj.it«»ni\ .  s7.  «ij 

t.idlTiL'.   ss 

Intii-'i-.-.  p'i..i.    117    ll'» 
Iniu— 'M-M-f-pHim    I  17 
lilt  ii-^>iM*ipi«  if>    1 17 
hi\i-t-i.»n  ''ip-   ii*i'» 
lti>..   aT'itii    VM    .V»N 
|is|:i.«     ilir:  ri>i\  •.>  w  ■■;»'     M.s 
«pi|r.\ -.'i..   trfin 

ki..»  .   ■.*7 

,;.  -.  ■  .^  .     ;•»••    Itii 
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Ivory  screws  with  detachable  heads,  335 
hip  arthroplasty,  503 
ununited  fracture,  335 

Jackets,  lateral  curvature,  leather,  felt  and 
plaster,  279 
plaster,  spinal  caries,  427 
Jaw,  ankylosis,  53 
fracture,  367 
Jerking,  snapping,  spring  finger,  578 
Joint  disease,  fungous  or  gelatinous,  368 
acute  e{)iphy8itis,  infants,  599 
ankylosis  (see  individual  joints) 
hemophilia,  326 
strumous  or  scrofulous,  368 
"mice,"  541 
strong  steel,  240 
tuberculosis  (see  special  joints) 
Joints,  infectious  arthntis,  580 
neuropathic  affections,  592 
non-tuberculous  diseases,  580 
and  bones,  tuberculosis,  368,  371 
Jugular  vein,  ligation,  67 
Junkers  anesthesia  apparatus,  34 
Jury-mast,  427,  429,  431 
Juxta-epiphyseal  sprain,  331 
strains,  326,  328 

Kangaroo  tendon,  141,  543,  632 
Karyokinesis,  369 
Keel  chest,  108 
Keloid,  57,  224,  545 
Kelotomy,  143 
Keyhole  saw,  243,  290 
Kevnote,  lateral  curvature,  260 
Kidney,  floating,  moving,  or  wandering,  218 
horseshoe,  217 
malformation,  217 
sarcoma,  218 
single,  217 
Klebs-L6ffler  bacillus,  84,  170 
Klumpfuss,  663 
Knee-cap  (see  Patella),  544 
Knee  disease  (see  Knee-joint  tuberculosis) 
Knee-joint    disease,    505    (see    Knee-joint  I 

tuberculosis) 
Knee-joint  tuberculosis,  378,  505  I 

abscess,  520 

amputation,  520,  524,  535  : 

amyloid  disease,  511  ' 

ankylosis,  522,  533 

arthrectomy,  519 

arthroplasty,  524,  534.  5:^5 

arthrotomy,  515  ^ 

backward  displacement.  510 

bacterins,  524  , 

brisement  forc6,  533 

caliper  splint,  514 

causes,  505  [ 

deaths,  511 

deformities,  509 

diagnosis,  508 

differential,  508 

epiphyseal  lines,  518 
separation,  538 

epiphysis.  X-ray,  8 

erosion,  515 

erosion,  506,  507,  522 


Knee-joint  tuberculosis,  etiology,  505 
excision,  519 
flexion,  508 
immunization,  524 
induration,  508 
limitation  of  motion,  508 
limp,  508 

meningitis,  401,  512 
muscmar  spasm,  508 
night  cries,  508 
opsonic  index,  391 
pain,  508 
pathology,  505 
peroneal'nerve,  626 
posterior  displacement,  523 
prognosis,  511 
resection,  519 
results,  511 

rheumatism  vs.,  509,  543 
symptoms,  508 
subluxation,  510 
swelling,  508 
tenderness,  508 
treatment  J  512 
abortive,  512 
bacterin  therapy,  390 
Bier's     elastic     constriction, 

388 
extension,  512 
fixation,  512 
fresh  air,  380,  512 
hygienic,  512 
mechanical,  504 
open  air,  380,  512 
operative,  514 

amputation,     520,     521, 

524,  525,  535 
arthrectomy,  519 
arthrodesis,  519 
arthroplasty,    524,    olU, 

535 
arthrotomy,  515 
aspiration*  514 
bnsement  forc6,  515.  522 
correction   of  defonnitv, 

515 
erasion,  515,  516,  525 
excision,  519,  523,  5^U 
fascial  flaps,  524 
forcible    straightening, 

515,  522 
formalin  injection,  5^U 
osteotomy,  523 
resection    and    excision. 

519,  523 
summary    of    treatment, 

524 
tenotomy,  515,  522 
tourniquet,  516 
transplantation  of  joint. 

535 
trephining,  514 
wire     splint .    bracketed, 
518 
out-door  life,  380,  512 
plastic  flaps,  524 
protection,  512 
recumbency,  512 
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Knee-joint  tuberciilosiH,  treatment,  rwt.  fix- 
ation, traction.  oI2 
spIintH.    51H.    514.    515.    517. 
518,  519 
Taylor.  5i:i 
Tlunnas.  515 
suMslune.  '.{SI),  512 
tniction.  512 
ltilM>rciitiii.  .*i75 
X-niy.  ^i7*.  5 hi 
iiilKTfulin  trst.  .■i75 
Kiicf*.  non-ttilHTCul«MLs  condiliotiH.  52t) 
:il)S(Mil  patrlta.  .V44 
utikylophohia.  .^i7 
unkyhwis.  5;W.  .>S4 
artliiitis  (icfonnans.  5SS 
arlliritis,  iiif(>ctioibi.  580 
arlhriti**,  ><iippunttive.  .Vil 
back  (sj**'  (rtwni  n^ciirvatunn. 

r>l  t 
liarkwani  ili.Hlocation  ir«  infan- 
tile spiii.-il  panilvsi.>«.  t>2t> 
bullet.  .V2t» 
hwrxe,  anatomy,  5Ii«» 
hnrviti.s.  .V{5 
ca|>*i.  ehtstie.  .VU,  li22 
chnmie  synovitis.  .viO 
cicatricial    c«mtniction««.    220. 

515 
clicking,     snapping;.      trijCKcr. 

5i;i,  .V44 
conf^enital  <lisliication.  74  4 
c«>ntusif)ns.  .V27 
cnicial  an<l  alarial  liiianientx. 

511 
(|isl«>catii>ii.  patella.  .54:{ 
<iispl;iCfiiient    «if   M-niilunar 

eMrtilatrr.  Xi\) 
efTusion.  .VJs 
ela-iir  h.-inijaiifv.  .Vil 
eliiiii:ati'«l  pati'llar  terKinn.  .*>4^{ 
«|npliy>.i;il     M'pur.iiinn.     itjN. 

.;.')•  I.  ;;r,<i.  .v;s 
eiMplix-itj-.  .vri 

tlltHMl-   hltlV   ImmIJcs.   .Vi'J 

f.M.tl.ali.  52'7 
fr.ictunv.  ;ijs 
fuiirtiMiwil.  5:17 
cuiorrhi'.il  artliritit.  .'>S2 
jrnuty.  5 Mi 
lirliiophili:i.  .'tlit 
iHrnorrli.iiri-.  '*\2 

iMMlMllKli*!'?..    .Kt5 

liy.|rartliro-.i^.  .Vjs.  .kU) 
h>tlri»|*^.  .'kU) 
h\i;nini;i.  52n 
li\  i*rtr««plii»i|    •>>  nn\  iai 

friiiiT'"'.  511 .  512 
h\ -liTioil.  5Jf».  'i.{7    ('^*e    uIm» 

I  r:ium;ifir  niMin*^*^'.  i».'»7 
iiifi-eti«ni«  or    M'ptir    arthriti*. 

injiirv  .  5l»i 

in-kmt'  l•^•«•  Kn<>ck-kn4><'>.  2^U 

internal  •Ifr.inirenieiit,  5.'i*.» 

irrk>.  4-2«> 

Ii{K>nia.  541 

loofic  lKKlie%.  ."».'t*.i.  541 


Knee.  non-tuherculouscnnditumM.  mmifieuK, 
5:«» 

neiintniiniexiii,  .V:{7 

olive  oil  in  knee  onkykMu,  S34 

(j»(ti*oniyelitiii.  S/[^ 

out  («Mv  Bow-leiP).  ^<01 

(uiinfiil.  52t> 

imtellu  ten«lon.  545 

purimric.  5i:{ 

(piiet  efTiif<ion.  .kU 

taxation  of  «iuu(lrice|Hi.  .V4.'t 

rheuinatisni.  54('> 

rict'  iHMlii*-..  541 

nipt  lire  lateral  liirniiient.  52H 

scnifiiloiis  or  ritninioiiK.  50li 

.•w'lisitive.  52t».  5;{7 

.-nappinir.  54lf 

spntin?*.    Mmini*    aiitl    cimlu- 
fiions.  527,  52>» 

Mibliixation.  5IH 

summary.  .V|«i 

i4\no\ial  cy'^t-*.  .V{7 

syno\iti<«.  acute.  52N 

teniiix.  .'»27 

trijKfr.  .V41 

tumor  all)tb«.  505 

water.  52s 

\*hit«'  swrllirti;.  .'MI5.  .V>2 
Kmf«'  an«l  '^lu.  i>la--t«T.  247 
Knock -km-e.  Jsf.  291,  J\tA 
a|>|»ar:itU'».  2'.»5 
bnices.  JM'y 
epiphyw^ul  injur>',  2^*1 
llat-fiiot.  «»*JS 

forcihli'  ^traichtemnc.  2U«i 
infantile  spinal  |i»rul>%L«.  rtjH 
\fa»*i'W«"n  np»te«itnrny.  2*.Jt» 
m.iiiipulaMon    'J*.M 
(>i:*rrn">.  <x<t«iitom\  .  saw.  Jtlti.  297. 

p.ir.il>  tie,  r»l  4 

rliachitic.  ."M 

tniumatic   \!\t.l 
tn-atiuiiit.  -"M 

.inibiil  ififr\    2^M 

l>rwti«-nt  forr^,    **Mt 

•  •\|ii-<'t.»nl.  y*\ 

fiinMl.U-  rpiph>*>l«»ly«bi.  2*.Mi 

li\i:»»'fiic    J**! 

rii.iinpiiLiiiM*.  2',».*i 

iiHT^iaiural.  2'.*5 

4i|MTafiNt*.  2^*ii 
KvphoM  or  i:iM»U'».  r.N 
Kypli.»^i-.  4a-.    427    I4« 
•»pii»al  ram-.   Ml"* 

l-;»l»ia.  .LllH-n-nt     !•»•» 

a«lh«*^»«»ii*    oit»i:i-nitaI    170 

tlonirattil.  iro 
l«imiM«*ctom\     Jii.  415 

O'n'bral  -jwt-.t>r  |t;ir.il\  •!«.  <VI** 

opinal  rarii*.   |.i5 
I-'UuloM/>  -I  Vjeniie  t\  |»^  of  |mrmiy»».  662 
I-afnlrv*  ii.irilyHi*.  I»ii2 
l-anirt*.  -ilk  tfinlon*.  »Vt2 
I^pirotomy  ^-tce  ( Vliot<Hny> 
I^nl»cr<>u«  kKlney.  4W5 
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Laryngeal  diphtheria,  84 

obstruction,  83 
Laryngotomy,  77 
Laiynx,  foreign  bodies,  76 
Lasts  for  shoes,  240 
Late  rickets,  284,  309,  310 
Lateral  columns  of  the  cord,  cerebral  spastic 
paralysis,  642 
curvature  spine  (see  also  Rotary  lateral 
curvature).  69, 251,257, 417, 
419,  558, 560,  700 
acquired,  252 
apparatus,  268,  271,  275,  276, 

277,  280,  281 
attitudes,  252 
braces  and  corsets,  282 
causes,  251 
cer\4cal,  254 
congenital.  25^3 
correction,  259 
curves,  257,  259 

compensator>',  258 
compound,  256 
double,  256 
primary,  259 
secondary,  259 
single,  256 
deformities,  260 

anatomical,  255 
hi(>8,  256 
rilw,  258 
shoulders.  256 
thorax.  256 
traumatic,  258 
vertebrae,  254,  255 
diagnosis,  261 
dorsal,  260 
early  symptoms.  256 
empyema,  98,  262 
etiology,  251 
examination,  256 
exercises,  2()S,  209.  271,  272, 

273-J-5-6 
extension  franie.  277 
faulty    jx)sitions    in    carrying 
infant,  253.  266 
in  sitting  and  stand- 
ing, 252.  265 
free  exorcises,  26S,  269 
forcible  correction,  279,  281 
gj-mnastic  exercises,  267, 277 
gymnasium  gown,  272 
habits,  2()5 
high  hij),  256 
hip  disease,  253 
infantile  paralysis,  253 
jackets    removable   for   exer- 
cise, 277,  278,  279 
keynote  jwsition,  260, 261,  274 
L  and   reversed  J   posi- 
tion, 273 
lateral  tilt,  261 
low  shoulder,  256 
lumbar.  259 
mechanical  correction,  280, 

281 
mensuration,  261 
occupation,  252 
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Meningo-enoephalocele,  29 
Meningomyelocele,  441,  442 
Meniscus,  dislocation  of  semilunar,  539 
Mercurial  vaso^en,  317 
Mercury,  a  tonic  in  tuberculosin,  38.> 

in  hereditary  syphilis,  317 

succinimide  of,  in  tuberculous  joints, 
385 
Merocele,  144 
Merry-go-round,  620 
Mesappendix,  110 
Mesenteriolum,  110 
Mesotan,  546,  557 

Metabolic  or  trophic  osteo-arthritLs  defor- 
mans, 585 
Metacarpal  fracture,  349 
Metatarsal  arch,  708 

bones,  710 
Met^itarsalgia,  695.  700,  701 

anterior,  Morton's  neuralgia.  70.S 
Metatarsus,  fracture,  365 

varus,  712,  713 
Metho<l  of  applying  adhesive  plaster,  473, 

478 
Methyl  blue,  75 
Mice,  joint,  541 
Microcephalics,   cerebral  spastic   paralysis, 

644 
Microceplialus,  30 
Micrococcus  albus,  392 

aureus,  392 

rheumaticus,  325 
Micro-organisms,  infantile  spinal  paralysis, 

607 
Micropenis,  173 
Microsomia,  321 
Microstoma,  49 
Micturition,  frequent,  207 
Mikulicz  apparatus,  knock-knee,  295 
Miliary  tubercle,  369 
'^Miraculous  cures,"  538 
Mixed  infection,  390,  392,  401 
tuberculous  joints,  377 

toxins  of  erysijxilatosiis  and  prodigio- 
sus,  603 
Moccasins,  720 
Moles  and  warts,  52 
Moleskin  plaster,  473,  478 
Mollities  ossium,  322 
Mongolian  pigmentation,  442 
Monocryptorchid,  213 
Mononuclears,  24 

Monoplegia,  cerebral  spastic  paralysis,  642 
Monorchidism,  213 
Moore's  bone  paste,  598 
Morbus  anglicus  (see  Rickets),  284 

coxae  (see  Hip  disease,  tuberculous), 
457 
Moro  test,  tuberculous  joints,  375 
Morphia  and  opium,  appendicitis,  121 
Morton's  toe,  708 
Mosetig-Moorhof  bone  plug,  598 
Mother's  marks,  49,  50 
Mountain  air,  381 
Mouth,  anatomy,  87 

congenital  fissure,  53 

gags,  39 
Movable  bodies  in  joints,  541,  566 


MQUerian  duct,  170,  174,  175 
Murphy,  appendicitis,  rectal  irrigation,  125 
spreading  peritonitis,  125 

rectoclysis  treatment  in  appendicitis, 
125 
Muscles,  rubber,  683,  689 
Muscular  atrophy,  662 

development,  kineso-therapy,  2.35 

dystrophy,  662 

pseudohypertrophic  paralysis,  660 
Musician's  finger,  579 
Muybridge  process  of  photography,  627 
Myelitis,  compression,  415 

epidemic,  607 

hematogenous,  617 
Myelocele,  441 
Myelocystocele,  441 
Myelocytes,  600 
Myeloplaxes,  594,  600 
Myogenic  paralysis,  607 
Myositis  ossi6cans  progressiva,  325 
Myotomy  at  hip,  infantile  spinal  paralvsis. 

626,  627 
Myotonia  congenita,  662 
Myxedema,  323,  326 

Nffivi  (see  Nevi),  49 

Nails,  horny  and  deformed,  720 

ing:rown,  719 
Nails,  ivory,  for  fixation  in  knee  operations, 

523 
Nanism,  321 
Narrow  chisels.  Reed's,  talipes,  685 

subcutaneous  Vance  osteotome,  297 
Nasal  bones,  absence,  54 
fracture,  366 
polypi,  54 
puncn,  248 
septum,  54 
Navel  infection,  cause  of  epiphysitis,  599 

(see  Umbilicus) 
Nearthrosis,  743 
Neck,  anatomy,  64 
cervical  plexus,  73 
fistula,  74 
glands,  adenitis,  66 
hypertrophied,  67 
tuberculous,  61 
hygroma,  75 
lymph-nodes,  59 
lymph-vessels,  59 
nerves,  72 
septic  adenitis,  61 
simple  chronic  adenitis.  61 

lymphomata,  67 
surgery,  59 
Negative  pressure  cabinet,  100 
Neisser,  gonococcus,  171 
N^laton's  harelip  operation,  35 
line,  351 

in  congenital  hip  malformation,  725 
Nephropexy,  218 
Nephrostomy,  188 

Nerve  anastomosis,  infantile  spinal  paraly- 
sis, 636,  647 
bridging  (suture  &  distance),  638 
fibre  separation  in  ischeniie  paralysis, 
651 
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NcTVf   ^nirtiiif!.   infiiiitilf  Rpinul    |mnilvMH. 
♦WM).  (•>:«» 
liKutiuii,  Cm.') 
n»K«»nerati<ni.  *VM\ 

4'X{MTiineiit.N  l>y  author,    ffiltowini; 

pUL'f  »WH> 
<'X|N'riim'nts     l>y     author.    mtoihI 
yiiiiv  fi'llDwiii^  \Kiizv  ih^it 
stri'tchuiir.  paralysis.  0(>() 
NUturiim.  tVM 

tniMsplantation.  infant ilr  spinal  {uiRilv- 
si^.  636.  r>}() 
Xruruljfia.  nictatarsaluia,  7<>S 
Morton's,  7tis 
phintar.  707 
NfunTlasis,  7.*t 
NVurectoinv.  ci'n'hnil  spantic  |iuralvKih.  (>47, 

MH 
NtMiritis.  .V>l.  til.'>.  ti.')').  mr* 
}<hou1(i<T,  .').h{,  .V><) 
uhmr,  .V»7 
NfimilvKis.  (li.*^ir^K'iation  o(  liruchiul  n<'r\i*- 
Vihrils,  (i.V{ 
infantile  spinal  |uintlysL*«.  MO 
isohcinir  paraly^s,  tiol 
Ni'Unmnnifsis.  .'i;i7.  .V47.  ti.')7 
Ncunmiinietir  tali|ics  ciiuinus.  (ilM 
NHin»pathic  afflictions  <if  th«"  jonilw,  5l*'J 
iKMintl  and  taU'tic  arthntfmthy,  r/J'2 
ulwrs  f«»ot.  iM^rfonitiiig.  720 
Nruniplastv.  infantile  hpinal  |Kiral\i(iK.  (WUi. 
M7' 
laliiK*t«  ralraiU'U.s.  (ilM 
Nrun>rrhapliv.    infantile    Hpinal    |Minily^is. 

i\:ui.  t>;;s 

NeuniM*s.  tniuniatir.  f>.'>7 

N>un>tir  joint.  .Vt7.  ti.'»7 

Xeun»ton»v.  «»4.'> 

Nevi.  49 

\ew-lM»rn.  sunr«Ty  of.  4 

Niffht  rrii*^.  aiihcn-nt  pn-puc**.  IIW 

hip  «hM'a.s«'.  tl»4.  I7.i 

jonit  <lis4:i.s4-.  Iir>.  4t>-l.  47:t.  .ttlN 
lernirs.  VMi 
Nitrnfeen  ca-s  in  luni:  Miru'«T>,  HM) 
NitriHifi  oxi<ie  anf>.ihi'sia.  19 

-<»xytrei»H'ther  Mipienee,  19 
N<irtunial  inrontincnri*  of  unne.  'J<l.'> 
NfMlif*,  llelM*nii'ri*s.  .'►sf, 
Noiiui.  vulvar.  170 
Nonnlefijnnini:  rliil»-f«>ot.  »»9.'» 
Non-1  ulN>n*ul«iu»  (ii<4-:i.si->..  a:ikl«v  549 

I'UmiW  .    .'itVI 

hip    .'rflO 

km-*-.  .*>Jti 

shiiUi«liT    .'».'»! 

wnsi.  .*i7o 
Non-union,  unuhif*-*!  Irarfure.  .t.il 
Nomial  <Mir\i--  «»f  spm*-.  1»n.  iv»*i 
Nonnohl;Lsts    .VM 
N<w*<'.  a<ifniii<is    \~ 
anatoniN .  ^7 

■hh'«««|.  .'i.'» 

(111  (»f  enirt-ror,  C.ina'h'nsi*..  .'rfi 
•  li'forTnitii'-    .*»«■. 
'Ieviali-«i  —  plum    .V'l 
«"p|staxis    .'».'» 
fi>n*iini  ImmIii's    '*.', 


Nose,  heinorrh:!!!!'.  -Vi 

|Milypi.  ,V4 

.short  septum.  .'>t 
Nov«»cain.  21 
.Nuclein^.  .'»**! 

Olititetneal  p:iralyM>  of  the  arm.  ti.*»l 
(M>tiirutor.  cleft  palati*.  !.*> 

cathetiT  for  rfiiM>\int;  IiUmhI.  Wilhinl'N, 
197 
Occupation     paUir^.    scriM-iH-r's     p.ir.ilv<«ii». 

Occupational  siraiii'.   117 

Ochsner's    sfarxation    treafinent.    »p(N*n*li- 

citis.  121.  12.'i 
Ocular  tulterculin  n'action.  Calnirtte.  .t7*i 
O'Duver.  intuhatiiiu    M» 
<KMiph:i4riL*«  (sif  |-Lm>pIi:ii;us).  lOl 
Otcston  Kiw.  knock-kn<'<'.  J'.*^* 
Oiiliutn  alhieatis.  170 
Oil   (»f  eriKeron  ( 'ana<lefiHLs  in   )M-iiif»(»hilui. 

.t27.  .vi;; 

in  !u»s«'-hh'«««l.  'tkt 
Oil  <»f  {iep|M'nnint  :i^  an  antis^'piic.  .W7.  V49 
OhI    uiin*iluce<l    ^houl<ler    ili*l(K*atiori    with 

fntctiin',  .*>.'»."> 
Ol<«cranon,  fnicturi'.  HI4 

<  Mive  oil  in  j«»int  sunrtr>    .'il«».  .Vii 

in  |«>nton«>al  »uriri'r\  .  I.V4 
Oiiiphaloci'le.  1 1.'».  l.V» 
OinphalotiieM(>ntenc  iluct.  ll.*t 
Ojien-air  tn*atiiicnt.  :iV).  .V4.h 

in  arthnif*  iWunnarv*.  .>h9 
ci'r\ical  aileniiL*.  t»2 
i«Uii<«huii*  ainl  fm«h  air.  tuU*r- 

culoa«  jointM,  3110 
i^unnc.il  tuU^rciiliMi*.  .ISO 
Ofieii  section  of  i4*n<lon«.  ceirhral  «|k»»(ic 
(mnilysi*.  (Vt4t 
slf>«'pini;  imrchi-i.  J.U 
tetiotoniy.  elul»-ft«i»t.  ♦►7."».  t»77 
^|»;cstlC  |i:irilvs|s.  »»|.*i 
tetMlo-ArliilUs.  ii7H 
0|ii>nitini;  tahle.  W  illani  *.  7.»l 
0|H'Rition.  explanation    of   li:irL.irlie  a/irr 
an**sttH-«ia.  I.VI 
hernia.  R-issini    I II 
luinli.ii  spr.iiTii*  (lunniE    4.'»l 
pn- 1 •:•  ration  for.  -  i 
i)|)hth:ilni)a  neonatorum.  .'kVf 
OphllL'ilmic  HMCtion  t«-ol.  ^{7ti 
0|iium  ainl  morphia.  ap|irnilicili*.  121 
OfiM»nic  iihlix.  .{7ii.  ;tN«»  .t<ii»  .PM    .Prj   ,«•»•» 

1:1  tilt irrlitMl.  .'kS-l 
luln'reulous  jmijis.   57»» 
(hrhnh-etoniv    -*!.*» 

<  hThh|i»|»-\\    21 '» 
l»nho|Kie.|» 'jti»*s.  22i. 
Orfhop.Hslir.  •l«ri\  .ili>>ti  of  trrm    JJf* 
tHlho|».Mslie  t;\mri.LstMii).  .*»•*» 

ht»  r:il  ri;r\  .»!un-    2i»*» 
rmx.rvits   M.^pit..!   227.22^.335. 
271 
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sj-Um*:.  J^* 
s»irir»'««ii.  JJtt  227 
surcer\ .  •it-tiiiilioii  «if,  3Ji 
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Orthopaedic  surgery,  Roentgen  ray  in,  230 

Orthopaedics,  227 

Orthopaedist,  mechanical,  227 

Orthosoraatics,  226 

Os  calcis,  e{)iphy8is,  366 

painful  heel,  715 
Ossificans,  traumatic  myositis,  325 
Osteo-arthritis,  448,  580,  585 

tuberculous,  368,  505 
Osteoblasts,  600 
Osteoclasis,  300 

bow-legs,  306 

club-foot,  686 

fracture  of  forearm,  344 

kiiock-kiieo,  300 

rickets.  300 
Osteoclast.  243 

Grattan,  300 

knee  ankylosis,  523 

Rizzoli,  300 
Osteogenesis  imperfecta,  310,  321 

law  of,  595 
Osteokanipsis,  301 
Osteoma,  606 
Osteomalacia,  313 

chronica  hv|iertrophica  deformans,  322 

infantilis,  321,  322 
Osteomvelitis.  317,  326.  339,  350,  378,  :i9(). 
419,447,581,  594,599,  716 

acute  infectious,  594 

arthritis,  599 

iodine,  597 

knee,  532.  546 

osteotomy,  598 

septic,  594 

tuberculous,  368 

X-ray,  374,  595,  596 
Osteoplastic  operation,  wrist,  574 
Osteoplasty  in  osteomyelitis,  597,  598 

in  spina  bifida,  446 
Ost<»o porosis,  322 

Ostt^opsathyrosis.  idiopathic,  321,  328 
Osteotome,*  2t2.  296.  492 

narrow,  subcutaneous,  Vance,  297 
Osteotomy,  296,  401 

anterior  curyature,  leg,  307 

arm,  ,573 

l>ow-lcgs,  30(),  307 

bunion,  711 

clayicle,  290 

club-feet.  ()86.  690,  694 

coxa  vara,  311,  312 

cimeifonn.  297,  299,,  492 

exstrophy  of  bladder,  pelvis,  186 

fenuir,  493 

fibula.  talii)es,  690 

flat-foot,  707 

fnicturi?,  mahmion,  336 

green-stick  fracture,  345 

hip  ankylosis,  492.  493 

hip  disease,  492.  493,  496 

humerus,  290,  564 

ilium,  exstrophy,  183 

knee,  ankylosis,  523 

knock-knee.  296 

linear,  296 

Mace  wen.  296 

mollities  assium,  322 


Osteotomy,  on  calcis  and  astragalus,  talipes, 
686 
osteomyeUtis,  598 
pubes,  290 

radius  and  ulna,  290,  345,  347 
subcutaneous,  296 
supracondyloid,  297 
technic,  297 
tibia,  tahpes,  689 
tibia  and  fibula,  talipes,  686 
Vance,  297 
vertebrffi,  290 
wetlge-shaped  or  cuneiform,  308 

coxa  vara,  312 
wrist,  746 
Ostitis  deformans,  322 

tuberculous,  368 
Otitis  media,  58 
Otorrhea,  58 
Out-door  life,  .550 

cervical  adenitis,  62 
treatment,     surgical     tubercuhms 
bones  and  joints,  380 
Out-knee,  288,  301,  5:«,  599  (see  also  Bow- 
legs and  (ienu  vanmi) 
Ovarian  dermoitl,  218 

sarcoma,  218 
Ovaries,  absent,  169 

Overlapping  flap,  umbilical  operation,  Mavo, 
1.55 
toes,  714 
Overstretched  muscles,  635 
Oxygen,  101 
Ozone  generator,  ,381 

Paci,  congenital  dislocation  hip,  727,  728 
Paediatric  surgeon,  1.4,  10 
Paget 's  disease,  .322 
Pamful  feet,  699.  701 
heel.  .526.  701.  715 

Joint,  712 
:nee,  526 
sole,  715 
Pains,  growing,  26.  360.  596 
Palate,  cleft,  38 

wounds,  soft,  45 
Palmar  fascia.  578 
Palsies,  occupation,  6.54 
Paper,  428 

splint,  250 
Papillary  synovitis;  li|K)ma  arborescent, 

541 
Patjuelm  cautery,  96,  123,  395,  486 
Paracentesis,  94 
thoracis,  94 
pericardii,  101 
Paraffin,  248 
Paralysis,  419,  607 

amyotrophic  lat«ral  sclerosis,  662 

anesthesia,  655 

anterior  poHom^relitis  (see  Infantile 

spinal  paralysis),  607 
Aran-Duchenne,  662 
ann,  Duchenne's,  660 
deltoid,  655 
Erb's,  662 

obstetrical,  birth  palsy,  651 
traumatic,  661 
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Penis,  malformationB,  173 
pamplilmoflis,  202 
phimosis,  198 

priapism  in  spinal  caries  paraplegia,  414 
short  frenimi,  173 
tunneling  of  glaiis,  177 
urethra,  fistuIsB,  congenital,  174 
foreign  boilies,  195 
imperforate,  194 
pouch,  174 

wounds,    extravasation    of   urine. 
190 
catheterism,  191 
webbed,  173,  190 
Perambulators,  620 
Perforating  ulcer,  717 
Periarthritis,  553 
Pericardiotomy,  101 
Pericardium  dropsy,  101 
Perineal  anatomy,  212 
crutch,  514 
fascia,  193 

lithotomy  with  litholapaxy,  211,  212 
section,  196 
straps,  478,  479 
Perinephritic  abscess,  419 
Perineuritis,  453 
Periorchitis  prolifera,  216 
Periosteotome,  41 
Periosteum,  regeneration,  597 
Periostitis,  595 
*     knee,  546 
Peritonitis,  110,  152 

acute  spreading  infectious  appendicitiH 

(see  also  Appendicitis),  124 
celiotomy  in  tuberculous,  154 
chronic,  153 

infectious  and  pneumococcic,  152 
tuberculous,  153 
Perityphlitis,  110 
Penuo,  chilblains,  225 
Peroneal  nerve,  646 

anatomy,  718 

avoidance    in  tenotomy  of  ham- 
strings, 520 
dislocation,  718 
knee,  626 
tendon,  dislocation,  718 
tenosynovitis,  719 
Peru,  balsam  of,  486,  488 
Pes  cavus  (see  also  Talipes),  664,  694,  695 

planus  (see  also  Talipes),  664, 697 
Phagocytes,  369.  391 
Phagocytosis.  390,  391,  581,  583 

tuberculous  joints,  388 
Phalanges,  congenital  distortion,  575 
Pharyngeal  diverticula,  74,  106 

tonsils,  47 
Pharyngotomy,  101 
Pharynx,  foreign  bodies  in,  101 
Phelps's  open  club-foot  operation,  683,  684 
Phimosis  (see  also  Adherent  prepuce  and 
circumcision),  198 
reflex  symptoms,  199,  659 
with  symptoms  of  stone  in  the  bladder, 
198 
Phlebitis,  45:^ 
Photography  in  scoliosis.  263 


Phototherapy,  tuberculous  joints,  386 
Phrenic  nerve,  wounds  of,  65 
Physic^  training,  children,  2<^ 
Physostigmin  salicylate  in  intestinal  paraly- 
sis, 129 
iPied-bot,  663 
Pigeon  breast,  laS.  286 
Pigeon-toe.  712,  713 
,   Rgmentary  de[X)sitjt.  442 
I   Pigmented  dermoid,  52 
Pig's  bladtler.  493 

in  arthroplasty,  592 
in  knee  arthroplastv,  535 
Piles,  162 
■  it<;hing,  164 

I»ins,  Wyeth's,  489 
I   Pituitary  body.  324,  394 
I   Plantar  neuralgia,  plantalgia,  707 
i   Planus,  697 
Plaster,  adhesive,  splints,  572 
extension,  472,  474 
lead,  473 
moleskin,  473 
rubber,  473 
swan's-down,  478 
«inc  oxide,  473 
Plaster  of  Paris,  gypsum,  244 
ankle  disease,  548 
bandages,  advantages  of,  244 
application  of,  245 
in  bow-legs,  305,  306 
in  spinal  caries,  424 
preparation  of,  245 
I  bed,  422 

I  casts,  247 

claws.  248 
I  club-toot,  670 

congenital  dislocation  of  hips, 

731,  734 
correction  of  deformities,  670 
elbow  disease,  562 
flat-foot,  704,  706 
fractures,  332 
hip  disease,  475,  492 
I  ischemic  paralysis,  653 

transportation,  SM 
dressing,  advantages  of  use  of  sine 

strip,  244 
jacket,  427,  428 

lateral  curvature.  278 
spinal  caries,  427,  428 
knee  disease,  513 
knife,  248 
knock-knee,  297 
method  of  applying,  246 
osteotomies,  296 
preparation^  244 
saw  and  knife,  247 
saws,  248 

shears.  Reed's,  248 
shoulder,  552 
spinal  disease,  426 
splint  in  gonorrheal  arthritis,  584 
splints.  244 
wrist  aisease,  568 
wryneck,  71 
Plastic  flaps,  fascial.  494 
operation,  hand,  575 
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HoNtic  siirKt'ry.  Imnis.  221.  222  ,    I*r«»itTtinis  inner  ankle.  tV.l7 

im'tlira.  ITs  I'nJaiiM'  n'<*linn.  Iti<) 

IMciir.il  ftTusion.  IK!  l'n>la|Kiis  aiii.  liM).  207 

I'liMinTtoniv.  \M  IVuiaNMl.  alMliiricd.  i'vi>ri«'<l  or  v.iit:ir  fi«il. 
PleiiriHy.  iU'  6V7.li'i*» 

PI«Mm)|)i»'Uin<»l>f«i>.  *.»*J  Pnixiatir  M'Cn'tion,  "JtH 

I'h'xifonn  an^nnia.  19  IV^tlit'lic  ap|>ar:itii'«,  .'»4.  .*»7I 
PiKMiniatic  >lii(>l<l.  l(N)  ap|iliaitn>.  vWix  palatr.  4.'> 

l*n«Mun<K*<KH'it'  «pi|iliysijis.  .V.W  l*niritu»  am.  ir»l 
inft-i'tion!-.  'ts\  \ul\:i*.  17n.  2«>.l 

kn*-*-.  .'.ol  rMMj.larthni^i^.  :i.il.  ina 

(KTiloiicuin.  1.V2  hip.  .'Wi-i 

pU'ura.  9;J  tnni'^plaftraTMtti  puppy  lMin»-.  7.'»| 

I*iuMnn«KMK'('u-.  .\*Xt  l''»«-iiiliK*i»\.ili:i.i.  .'»»ni 

I*n«Munojra.stric  iMTVt».  SO  l*«iMiiloli(Tni:iplinMliti<.ni.  1**n 

Udiiiul  itf.  !».'>  l'^>u«lo|i\  |iiTtniphu'  niUM'iiLtr  p:ir.il>oi«>.  (i«iO 

I*ni'inn<)n«H*tomy.  vj.  KM)  l'M*Miiii|f>uki*iiM.i.  »i7 

I'n(Mnnt>M(itiiniy.  vj.  HN)  lV('U>lop:tr:il>>io.  ^Nplnlitir.  illti 

I'nfiuiKirrliapliy.  M'  r-"**:!-.  :ihM*r«»*.  |.;'».  .;«»s.  |7o 
Pneiiinotliiirax.  HHl  ^pitial  r.mi-..  \\A.  lis 

I*iirunn»»«»Mi>  .  s2.  HM»  run'r.irtiiin  m  *pifi  il  ririf-^    111 

l*«ilar  ■•laiiiirii;  li;»ril|ii-.  .'»s<i  PiiiHTt\.  IJ 

PiiliomyrlitiN  aiitrriiir  >si««'  Infantilt*  >piiial  PuU-.  ;iliM-nt  in  r\<>'nipli\     |n.'» 

paraly.«»i'»).  t'»07  rmriNTil  THUrU:-   ti.V» 
INilyarthritiH  rhnmira  vilJn>a.  ."iS«i  h«-|»-i-    .'>s4i 

twlMTrulim-.  .'iss  "  PulU-l  -IIm.w.  .;|.'. 
Polyartiriil.ir 'litMHiiiiii:  arllirili>.Stiir'.  .\sn  I'-iIIi-v  ♦x'i  ii-imi  l^s 
I*<>ly«lai'i\li«.iii.  Nii|nniunMTar>    liiiril*.    .'»7*»,        l*iiliiii»rii<'ti.in\     pm 
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l*nl\nii«rplitii»urlrar-.  21  l*iilp\     nr    t:*'i.ititi'ii-l    ilfOMifr.iMiMi.    r.irn-^ 
l'<il>p.  anii>.  lt;i  iimlliK.  ;.ii.'. 

n<i'>"    '*\  l'iipp>   iMiiif.  t  r  iiixpl.inl.i'ioti  «if    £•!  |iMMi<|.ir 
iNiplifrai  n-::Hiii.  \r>»M'U  aihi  n«TVi*-.  .VJO  thrifi-.    T.M 

iNirrlM-  ami  friil-  a*  wanU.  :>*MI.  Hs|  I'unii  r\n  «.-    .;j'i 

l*«»rrli.  nfuMi  -li-i-|»itiir.  «12.  2;U.  isj.  ;»N.I  l*ii—p:iii    r.ir    nojx'iij    i.niu-     itnl   Uti^     in 
l*on'nri-pli;ilu-.  .'.I.    '.J  pl.u-f  .•:  I»'.|  |.  t«i     \\\ 

r«-ri*l»ral  ->p;i«-rir  paraly-i-    til2  I*y;irf  liri»-i-.     I't^ 
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Reaction  of  degeneration,  infantile  spinal      Rib 

IMiralysis,  610,  053 
R€^ctal  fissure.  105 
fistula,  165 
polypi,  161 

prolapse,  160  Rici 

wounds,  167  Ricl 

Rectopexy,  161  Ricl 

Rectum,  foreign  bodies,  107 

imperforate,  158 
Recurrent  dislocation  shoulder,  553 
Redresaemcnt  bru8cju6,  296 

forc6,  296,  401,  515,  522 
Reel  foot,  663 
Reflex  paralysis,  659 

phenomena    from    adherent    prepuce, 
196,  202,  659 
from  genital  irritation,  199 
Relaxation  of  sacro-iliac  joints,  451 
Relaxed  or  elongated  patellar  tendon,  543 

shoulder,  553 
Removable  plaster  cast,  247 
Resection  (see  Excision  and  Arthrectomy) 
ankle,  548 
arthrectomy.    excision,    tuberculous 

joints,  398 
elbow,  56^^ 
hip,  486.  493 
knee,  518,  519 
rib,  empyema,  96 
shoulder,  550 
wrist,  568 
Retropharyngeal  abscess,  107,  413,  419,  433 
Reverdin  grafts,  223 
Reynaud's  disease,  504 
Rliachischisis,  441 

Rhachitis,  284,  416,  564  (see  Rickets) 
Rheumatic  gout  (see  Arthritis  deformans). 
582,  585 
neuritis,  325,  059  I 

shoulder,  552.  557 
Rheumatism,  15,  325,  495  I 

chronic,  5S5 

in  children.  325,  407,  40S,  509,  511.  524    ! 
knee,  540 

wrongly  (liagnoscd  from  ankle  disoiise, 
548 
elbow  <lisea.'«e,  502,  505 
epiphysitis,  599,  000 
flat-foot,  700 
gonorrheal  arthritis,  580,  582, 

583 
hip  disease,  374,  407,  470 
infantile  spinal  paralysis,  Oil 
knee  disease,  508,  509 
osteomyelitis,  590 
shoulder  diseiisc,  550  Rid< 

spine  disease,  407,  470  Rig! 

tuberculous  joint  disease,  374,      Rigi 
377  Rigi 

wrist  disease,  508 
Rheumatoid  arthritis  (see  Arthritis  defor- 

nians),  580,  585,  580  Rinj 

Rhinoplasty,  56  Rizi 

Rhinoscopy,  47  Rol« 

Rhizomelic  spondylosis,  448  Roll 

Rhus  toxicodendron  in  arthritis  deformans,      Roi^ 
689  Rdn 
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SeiLsitive  spine,  417 

Sensory  roots,    division,    cerebral    spastic 

paralysis,  64S 
Separation,  epiphyseal.  329,  5^18 
Sepsis  as  cause  of  epiphysitis,  599 

typhoid  fever,  nip  tlisease,  469 
Septic  ostitis,  594 
Septum  nose,  deviation,  55 
Sequestrum,  osteomyelitis.  69S 
Serotherapy,  6'S 

Serratus  niagnus.  paralysis,  560,  656 
Serum  agglutination,  374 
antimeningococcic,  33 
gonococcic,  584 
Sexual  continence  beneficial  to  iiealtli,  205 
neurasthenia,  205 
organs,  17 

malformations,  Ixivs,  170 
girls,  108 
Shacks,  62,  :iSl.  .383 
Shadowgrams  (see  UOntgenograms) 
Shears,  plaster,  24S 
Shellac.  246,  428 
Shock,  24 
Shoes,  2.38,  720 
extension,  240 
fashion,  698 

friction,  chafed  heels,  716,  717 
lasts,  210 
shop,  234 
Shortening  of  the  bones,  lengthening  of  the 
flexor    tendons,    cosmetic,    ischemic 
paralysis,  651 
of  tendons,  629 
Shoulder  amputation.  551 
ankylosis,  552 
arthritis,  551 

defonnans,  585 
gonorrheal,  557 
infectious.  557 
birth  palsy.  651 
bursitis,  .551 
capsulorrhaphy,  554 
caries  sicca,  370,  550 
cervical  rib,  560 
congenital  elevation  of  scapula.  Spren- 

gel's  defonnity,  558 
(leltoid  paralysis,  551 
dislocation,  chronic,  habitual,  553 
congenital,  745 
latissimus  dorsi,  560 
lower  angle,  560 
ohi  unreduced,  555 
recurrent,  553 
serratus  magnus,  559 
epiphyseal  separation.  liiSO 
excision  and  erasion,  551 
fractures,  338 
gonococcic,  557 
habitual  dislocation,  553 
high,  558 
infectious,  557 
low,  558 
neuritis,  553 

obstetrical  paralysis,  651 
relaxed,  553 
resection,  556 
rheumatic,  557 


Shoulder,  round,  283 
spniins,  551,  555 
tuberculosis,  550 
Silicate  of  soda  dressings,  428 

in  fracture,  3^32 
Silk,  black  iron-dve<l,  oile<l.  45,  49,  179,  222 
tendons,  632;  647 
\  Silver-fork  deformitv,  fracture,  radius,  346 

Sinuses,  399,  400 
i  and  abscesses,  tuberculous  joints.  398 

curetting,  .396,  398,  399,  433 
drainage,  433 

excision,  396.  398.  399,  485.  486.  517 
injection  with  bismuth,  399.  432,  4:U 
iodine,  433,  4.34,  484 
iodofonn,  484 
open  treatment,  399 
packing,  399,  488,  515 
Skiagrams    (see    Rontgenograms ;    see    also 

X-rays),  6,  231 
Skiagraphy  (see  also  R6ntgenography),  6. 7, 
8,  9,  246,  254,  361,  364,  366,  374.  491.  565. 
611,  66:3,  721,  724,  747 
Skin  grafting,  223.  545 
Skull  fractures  during  birth,  366 
Sleeping  uorch,  :i82 
Slipping  nip,  503 
patella,  544 
Snappin/^  or  clicking  knee.  543 

J'erking,  springing  fingers,  578 
lip,  ,503 
Sodium  silicate  dressings,  246.  248 
Soft  corns,  718 
Solaria,  231 

Sole-leather  splints,  428 
Sole,  painful,  707,  715 

fjlates,  flat-foot,  704 
Sorosis  R  shoes,  705 

Spastic  diplegia,  hemiplegia  and   paraple- 
gia, 641 
paralysis,  641 
Spermatophobia,  205 
Sjjermatorrhea,  204 
Spermatozoids,  204 
Sphygmomanometer,  24 
Spica  plaster  cast,  245,  350,  488 
Spina  bifida,  29,  441 
anterior,  442 
occulta,  443 
osteoplastic  flaps,  446 
perforating  ulcer,  720 
talipes  associated  with,  689 
Spinal  abscess,  432 

accessory  nerve,  resection,  73 
anesthesia,  22 
arthropathies,  586,  592 
blastomycosis,  448 
caries,  tuberculous,  403 
abscess,  413 
cervical,  413 
dorsal,  414 
femoral,  414 
gluteal,  414 
iliac,  414,  419 
lumbar,  414 
mediastinal,  414 
psoaa.  414 
retropharyngeal,  413,  .419 
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Spine,  actinomycoRis,  448 
aneular  deformity,  409 
arthritis  deformans,  448 
Bechterew's  disease,  448 
blastomycetes,  448 
braees,  422-7-8-9,  430.  431,  454 
gibbus,  409,  411 
p^norrheal  arthritis,  582 
hysterical,  449,  057 
infectioiis,  447 
kyphosis,  448 
lateral  curv-ature,  251,  448 
lorciosis,  448 
malignant  disease,  600 
neurasthenia,  657 
normal  cur\'es,  448 
railway,  449,  657 
scoliosis,  448 
sensitive,  449,  657 
spondylitis,  448 
spondylosis,  rhizomelic,  448 
tul)erculosis,  368 
typhoi<l,  447 

Widal  reaction,  447 
Spiral-spring  rotator,  legs,  Dovle's,  682,  713 
Spitzbuckel,  403 
Splay  foot,  697 
Splenic  anemia.  588 
Splicing  tendons,  630 
Splints,  244 

aluminimi,  250 

bow-legs,  304,  309 

caliper,  knee,  515 

celluloid.  249 

club-foot,  672,  682,  683,  689 

felt,  249 

flat-foot.  704 

gypsum,  244,  245 

hip,  475,  476.  478,  479 

Savre,  477 

Taylor.  477 

Thomas,  477 

Willanl,  convalescent,  488 
infantile  cerebral  spastic.  625 

spinal  paralysis,  620,  625,  625,  626 
knee,  Thomas,  513,  517 

Packard's  bracketed,  518 

knock-knee,  295 
leather.  249 
magnesite,  248 
{>aper,  250 

plaster-of-Paris,  244,  245 
silicate  of  soda,  246,  248 
spine,  422.  427-431,  454 
starch,  248 
woo<l,  250 
Spondylitis,  acute,  450 
deformans,  448 
infectious,  447 
syphilitic,  314,  420 
tUDtirculous,  401^ 
tvphoid,  419,  447 
Sjwmlylolisthesis,,  447 
Si)on<lylosis,  rhizomelic,  448 
Sprains.  10,  231 

adhesive  plaster  compression,  454,  549, 

564,  572 
ankle  and  foot,  362,  549 


Sprains,  CAUse  of  flat-foot,  706 

causing  foot  deformity,  364,  549,  690 

elbow,  345,  564 

fractures,  3:^0,  359 

lumbar,  under  ether,  451 

pelvic,  imder  ether,  451 

sacro-iliac,  451 

fibro-oetitis,  453 

sacrolumbar,  451 

shoulder,  555 

spinal  and  i)elvic  ligaments,  451 

strains  and  contusions,  knee,  527,  528 
i  taMpea,  689 

thi^h.  rider's,  504 

wnst,  572 
Sprengel's  deformity,  scapula,  558 
:  Springboard,  619 
:  Spring  heels,  720 
Spurious  hermaphroditism,  189 
Staphylococcic,  399 

and  antistreptococcic  bacterin,  573 
Staphylococcus.  393 

bacterin,  392 
Staiihylorrhaphy,  39,  45 

needles,  41 
Starch  bandars,  248 
Static  electricity,  590 
Status  Ijmiphaticus,  75 
Stauun^  hyperemia,  388 
Steel  jomt,  strong  and  firm,  240 
Stenosis^  atresia  of  prepuce,  198 

pylorus,  hj-pertrophic,  infantile,  151 
Sternum,  absent,  107 

depressed,  funnel  cheat,  108 
Still's  polyarticular  deforming  arthritln,  588 
Stockinet  shirting,  246,  425,  426 
Stockings,  720 

•separately  toed,  Jaeger,  711 
Stock  vaccine,  584 
Stomach,  foreign  bodies.  150 
Stone  in  the  bladder,  205,  206  (see  Vesical 

calculu.s) 
Stool  for  pelvic  dressings,  494 
Stoop  shoulders,  283 
Stoj>-joint,  622 
Stovaine,  22 
Strains,  ankle,  549 

of  back,  cause  of  pain  after  operation, 
451 

sprains  and  contusions  of  the  knee,  527 

washerwoman's,  579 
Streptococcus,  393,  399 

Dact^rins,  392 

erysipelatosiis,  604 

pneumococcic,  56,  697 

pyogenes,  392,  604 

Wasserman,  325 
Streptolytic  serum,  127 
Stretcher,  hip  disease,  472 
Stricture,  esophagus^  104 
Stromeyer  screw  splmt,  622 
Strumous  arthritis,  371,  505 

diathesis,  371 

neck  (king's  evil),  59 

or  scrofulous  joint  disease,  368 
Sty,  225 

SuDcutaneous  osteotomy,    290,    296,    9(NL 
307,686 
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Sill ilu.xat ion,  rluvicU',  5^S 

hip.  '!<« 
Sii(*cinuiiii«i('  <)f  inemiry  in  hyj»hili.»»,  .*U7 
ill  tiilM>rt'ult»Ufi  j«Miil>.  .Sn'i 
Suction  cup.  tulM'milon>  join!^,  ^isD 
Siimri'stion,  hypnotisiM,  ti.V* 
Siiniiiicr  c.'inip-.  liJ.  Hs4 
Sun  |K>rrhr*i.  2:51.  -M-i.  :<S2 
Sun's  tlinTt  niys.  tnU'iTulous  iointjs,  .IM) 
Sunshine  :in«l  t'n^h  air.  tuU*rculoiis  joint n, 
380 

(•sM-ntial     in     trcatniont     of    all    joint 
iliM*as4's,  oStJ 
Su|KThoat<Hl  air.  .'iVS,  .>Hi 

dry  air.  after  frartun's.  .VIG 
Su|«*rnunn'rary  aurirh-'i.  .')7 

finiri'r".  or  |M»ly<lariylisni,  ')7l» 

niatnina',  lOl) 

rihs.  :a'A) 

Un'*i.  71  I 

vertt'lira-.  *J'»:{.  .")4><) 
Suppunitive  arthriti>..  .W) 
Supninialirolar   fiacinn'.   ankle   ilefonnitv. 

:«■»■.».  iJtii 
Siipnipiiltie  litliitioniy,  '2U) 
Snifare  aM:itniri>  .  front  \ie\\,  2 

n-ar  \i«\\.  ."i 
Stiri:e<»ii.  <i»-\  el«»pnn'nt  t»f,  I 

orlliopai'tlie.  2J(i 

IM'iliatnr,   I.   I.  10 
Suri:er\ .  alMl<»ini*ti.  lit) 

rhe-t    .')•» 

fhilillKHMJ,  1 

i^-tiiiii  nnti.irv  or:»:in-.  \(tS 

heail  afi«l  imv.  27 

ni-rk.  :•!» 

ni'ulMirn.  1 1 
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Sytnl'  »-mn»«'rt  \    i.T"^ 
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Syphilitic  |»ieUflo|lClnll\^i^.  i<li<icy.  'M*i 

h|K)n<lyliti>.  I2t» 
Syrinjroniylia.  411.  .V»:i,  .V.I2 

IM'rfonitini!  uIcit.  72tl 
SyrinjroinyeliH^'le,  441 

TalM'tic.  neur.tl  atnl    neuni|iathic   ailliit>|>- 

ath\.  .V.»2 
Tali|M'<.  663  i-^f  aUi  t1uli-f.«.t» 
aeiininij.  |U'»1.  ♦»M» 
a«lheMVf  pla.-t»-r.  t»7tl 
a«lju>tni(-nt  nf  ap|>.iralu«.  tit*2 
a>MHMatt'<l  Willi  opma  Intitl.i.  (ks'l 
l>tir-al  pa«U.  (•«•'.).  ti70 
caiiM'H.  :irri*-t  of  nitatmn.  I'^VI 
fright.  iAt.'i 
hiritlity.  trf^l.  Mi7 
intra->iti«rine  n*«traitit.  iiHA 
intra-iiternie  traitiiiatLMn.    rttttmn. 

iiiaN-nial  uiipn".-ii»n-.  iiti.'» 
eniijiieiiii.il,  i^*\ 
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noii-i-|i»rinitii:.  {»**.% 
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r.'l.ip'M-..  i.n2 

In  at  mint,  .ippar.trii-..  Ii72   ♦i7l.  ikvl 
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TalipeK,  treatment,  progressive  rectification 
bv   plaster   bandages,  670, 
680 
stop-joint  at  knee,  673 
summary  of  treatment,  696 
talivert,  674 
walking  apparatus,  682 
Wolff's  method  of  correcting,  671 
varieties:    absence  of  tibia  and  fibula, 
689 
arcuatua,  664,  695 
calcaneocavus,  congenital,  688 

acquired,  694 
calcaneovalgus,  664, 694, 688 
calcaneovarus,  664,  688,  694 
calcaneus,  acq ui reel,  694 
congenital,  664.  688 
cavus,  664,  688.  695 
e<iuinocavus,  666,  688,  695 
e<iuino valgus,  664,  666,  68S 

ac(|uired,  693 
equino varus,  acquired,  691 

cerebral  si)astic  paralysis,  643 
congenital,  664.  666.  668 
equinus,  acquired,  688,  692 
congenital,  663.  667 
following  fracture,  690 
neuromimetic,  693 
pes  planus,  664 
plantaris,  697 
valgocavus,  congenital,  688 
valgus,  663,  697 
congenital,  688 
paralvtic,  614 
varus,  614',  663,  688 
Tapotement,  335 
Tarsal  bones,  fracture,  365,  549 
exostoses,  717 
tuberculosis,  548 
Tarscctomv,  talipes,  688 
Tarsitis  ii/flat-foot,  699 
Taylor  spine  brace,  429,  430 

traction  splint,  hip  disease,  477,  479 
Teaching  in  ward,  2M 
Teeth,  Hutchinson,  316 
Teething  palsy,  607 
Telangiectatic  tumors,  49 
Tender  heel,  716 
Tendo-Achillis,  ninture,  717 

shortened,  cause  of  flat-foot,  698 
shortening,  talipes  calcaneus,  694 
Tendon  aniustoniosis  forceps,  242 

infantile  spinal  paralysis,  630 
lengthening,  infantile  spinal  paralysis, 

630 
sheaths  or  bursa?,  tuberculous,  370 
transplantation,  flat-foot,  706 

infantile  spinal  paralysis,  630,  633 
talipes  calcaneus,  674 
wrist,  571 
Tendo-patella?  and  quadriceps  rupture,  543 
Tennis  elbow,  564 
knee,  527 
leg.  717 
Tenorrhaphy,  630 
Tenosynovitis,  390 

biceps,  shoulder,  551 


Tenosynovitis,  peroneal,  719 

Tenotomes,  242,  646 

Tenotomy,  biceps  at  knee,  520,  522 

cerebral  spastic  paralysis,  645 

iiamstrings,  knee  disease,  523 
Tents,  62,  381,  383 
Teratoma,  447 

Test,  Moro,  tuberculous  joint,  375 
Testicle,  celluloid,  142 

undescended,  135,  213,  214 
Tetanoid  pseudoparaplegia,  641 
Tetany,  cerebral  spastic  paraly-sis,  364,  641 
T-fractures,  elbow,  341 
Therapy,  vaccine,  tuberculous  joints,  390 
Thermo-ether  inhaler,  18 
Thermotherapv,  in  arthritis  defonnans,  59<l 
Thiersch  erafts,  223,  576 
Thigh,  rider's  sprain,  504 
Thiosinamin,  578 
Thomas  caliper  knee  splint,  622 

hip  splint,  hip  disease,  476,  481 

applied  for  fracture  of  femur, 
352 

walking  knee  splint,  242,  513,  514 
Thomson's  disease,  662 
Thoracentesis,  94 
Thoracoplasty,  98 
Thoracotomy,  79,  81,  83,  96,  104 
Throat,  anatomy,  87 
Thymic  tracheo-stenosis,  75 
Thvmol  di-iodide  (aristol),  66,  397,  486,  584, 

720 
Thyrocricotomy,  77,  83 
Thyroglossal  and  branchial  duct,  74 
Thyroid,  326 

extract  in  arthritis  defonnans,  590 
in  hemophilia,  323,  327,  543 

glands,  394 
Thyroiilase,  394 
Tibia,  absent,  747 

and  fibula,  fracture,  360 

anterior  curvature,  bow-legs,  307 

epiphysis,  X-ray,  8 

juxta-epiphyseal  sprain,  360,  535 
Tiles,  decorated,  for  wards,  232 
Toe-<lrop,  653 
Toes,  overlapping,  714 

prehensile  powers,  698 

supernumerary,  714 
Tongue-tie,  48 
Tonsillar  abscess,  47 

hypertrophy,  46,  47 
Tonsillotome,  46 

Tonsils,  removal  in  arthritis  deformans,  589 
Torticollis  (see  Wryneck),  68, 417,  560 
Tourniquet,  297 
Tov8  as  entertainment  in  surgeon's  office, 

12,  13 
Trachea,  foreign  bodies,  76 
Tracheal  fistula,  75 
Tracheotomy,  77,  83,  89,  92 

forceps,  248 

tube,  90 
Traction,  hip  disease,  472 

splint,  hip  disease,  Taylor,  477 
Transfusion  of  blood  in  hemophilia,  327 
Transplantation  of  joints,  knee,  535 
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Tr:iii>|M)hiti(Ui,  con^cMiital    (lisl(X*:ition.    Iiip. 

Tra|K'ziiLs  tniiisplantatinii  in  infaiitilo  spiiuil 

|ianilysis,  tV.i,% 
Tniiiniatic  n<Miri>.H'H,  .'»;{7.  t».')7 

spine.  I  [\i.  r».'»7 
TniiiinatiMii.  7  l^ 

Trpn«li'l«'iiliur:r  |H>>iiion.  paralysi-.  r».V) 
Tn'phiiiin^.  M>*J 

and    i^nipiMictiin',    tulHTCiiloiis   jciinto. 

Tn'|Mini>ina  pallnla.  i>h'» 

Tn'stli'S  and  i:a>-pi|»i-  IkmI  franu*  for  suniical 

iln'ssinir*^.  rj.'» 
TriuHKular  liiranirnt.  fx'rincuni.  VXi 

Tnichlra.  fnictnn-.  '.\\.i 

Trtilloy  >iisp<'nMon  in  paraly-^i-.  VtV.i,  ILM 

Inick.  cynina^iinn.  2J-i,  271 
Tn»phi{*  ar(lirili><.  'tS'> 

<»stJH»-arthrif i>    .'»n'» 
Tn»jMM*fK'aini'.  *J1 
TrlIs^a•^.  lu'rnia.  1.'57 
Trv|>!*in,  ♦»<).*» 
TuUttU'  bacilli.  ;Uis.  :;7«».  ::71.  :i7;t.  :«M».  :{«.is. 

toxin.  :{<N) 
TiilMTCulin  ihrnvM  lioiiillon  filtnilr  (IVK.  i. 

inoruliitioi'    'ATI 

ointnirnt.  tulM>iriilnu»  joints.  J75 
ti-Tits.  Iiip  4lis(>aH>.  U>s 
•<piiial  carii'>.  llti 

tulN'rrnloiis   jiiints.  :{74,  'A7'y.   .'t7t». 
:m). :«»-.» 
tlM-rapy.  I«n» 
\aorinr  thrrapx .  •?>*'.» 
TulNTt-nliisi^  Utnr^  an<l  joint-,  2s7.  36H,  :{7I. 
:;7I.  .'>Hi 
.u'»|UinH|.  ;;7l 

;ini>  Inhl  ill-iM-M'.   ;iS| 

.tnnii.il.  ii7-{ 

.-|l|l<i|llit<Mli;itlotl.   .i7'\ 

l.:irf.-iin  ti".l>.  :\\H\.  :\\tj 
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radiotherapy,  liHQ 
Roentgen  ray,  374 
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374 
tuberculin        residue 
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window  tents.  iiS3 
X-ray  therapy.  3S().  4()S 
tuberculin  ointment,  375 

test.  374.  390,  .39-J.  393 
typlioid  fever,  373 
vaccination.  375 
versus  rheumatism.  374 
Von   Piniuet  cutaneous  reac- 
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WoltT-Kisner    ophthalmic    re- 
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Tuberculous  ankle.  54S 
bones  and  joints,  308 
cavities,  lung.  99 
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X-ray,  elbow,  562,  56^^,  oW 
femur,  anutoiiiy,  7 
fetiw,  anatomy,  7 
fingers,  576 
foot,  anatomy.  S 

fnioturcs,  865 
foreign  Ixxly,  air-passages,  77 

bladder,  195 
fracture,  'VM 

ununitetl,  834 
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hip  iliHeaso.  4t>S 
hi|)-joint,  874 
hi|)K,  anatomy,  S 
knee,  anatomy,  8 
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